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THE WEEK IN IRON CIRCLES. 











All the signs of the times continue to be of a very 
encouraging and _ satisfactory character. Chicago 
reports that it is a long time since greater activity has been 
shown in the several branches of the iron market, than during the 
past week. Buyers are persuaded that a turn has actually come, and 
act as if they believed the improvement would last. Statements that 
producers are aiming to boom the market artificially, it is believed, 
are not justified by the facts. Lake Superior charcoal iron, silver 
gray softeners and mill grades are scarcer and firmer than for many 
months past. Southern coke foundry grades are notoffered much. 
Actual transactions during the past week in the Detroit market, as 
reported by our correspondents, Wm. F. Jarvis & Co., have fallen 
below the average of the past six weeks. The market is being 
watched with no little anxiety by both the “shorts” and the 
‘longs,”’ though the latter seem to be the most contented. A steady 
and regular hardening in prices generally seems to have become the 
rule of the market in nearly all grades, possibly excepting some 
grades of Northern made foundry iron. Low grades of foundry iron, 
and gray forge are higher in proportion than the higher grades ot same 
brands. Lake Superior charcoal remains unchanged in price. A rea- 
sonably heavy demand continues. The short supply all around now 
being considered to actually exist, will, it is thought, increase the 
buying, and materially raise prices. All the information gained as 
to the Cincinnati iron market during the week tends to the bull side. 
In the line ofstroag coke irons, both foundry and forge grades, demand 
is undeniably ahead of supply, and stocks are going down ata rapid 
rate. How much of this demand is due to over buying because of an 
advancing market it is impossible to say, but all authorities agree 
that actual consumption in foundries, rolling mills, pipe works, etc., 
is very heavy and increasing. Production of pig is also increas- 
ing, but the number of active furnaces added, both North 
and South, will necessarily be small for some months to 
come, even if the furnaces were ready, the ores and fuel could 
not be secured off hand. The market is nearly bare of mill 
grades. There are elements of strength in the Pittsburgh mar- 
ket at this time which did not exist one week ago. Sellers have 
disposed of large quanities of pig iron and are not anxious to enter 
into new contracts without securing an increase in price, while on 
the other hand consumers insist that finished products have not re- 
sponded to the advance in raw material, and are consequently reluct- 
ant to recognize current values, but holders of reliable brands readily 
find takers for what they have to sell, and the present fairly active 
demand promises to be maintained for some time to come. Standard 
Bessemer and gray forge command better figures than at date of last 
report, and the tendency is still upward. The sales for the past week 
in Buffalo have been of sufficient size and number to indicate that 
constimers are waking up to the fact that increased prices of coke, 
advanced freight rates, and even greater firmness on the part of sellers 
to maintain full prices at the furnace, can mean but one thing,— 
higher prices in the near future. 
has caused an advance during the week of 50 cents. ‘The market 
at St. Louis has been rather excited during the past week and numer- 
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consumers to cover their wants for remainder of year. The furnaces 
are advancing prices from day to day and the tendency continues up 
ward. ‘The market is very strong at Louisville, and furnaces are un- 
willing to sell at old prices for longer than 60 days, an advance of 50 
cents a ton having been asked for longer deliveries. Mill irons are 
specially scarce, and from a careful canvass of the Southern furnaces 
it is believed it will be difficult to obtain these grades for prompt 
shipment. Almost all furnaces are largely sold up for balance of 
year, and are unwilling to accept large orders for long deliveries, 
wishing to defer selling until the market becomes settled. Where sales 
have been made, full market prices have been obtained, and in some 
cases an advance of 50 cents a ton over last week’s prices has been 
obtained. Several thousand tons of gray forge were sold in this 
vicinity, basis of $13.75, and 2,000 tons No. 1 foundry sold at $15.00 
There is very little to report in the ore market in 
addition to the review of the season, printed last week. 
Ore continues to be rushed down from Lake Superior ports, and 
already the end is in sight with some of the companies, while with 
others shipments will continue until the closeof navigation. It has 
been discovered in a few instances that a little more ore can safely be 
produced than was anticipated, so that there is on hand some Norrie 
ore. Chapin also reports a little ore for sale. The situation is ac- 
centuated by the sale of all the Cary ore left, and as the manganifer-. 
ous ores are always the last to go, these sales may be said to be the 
last of the season. The demand for Bessemer ores continues as the 
price of its product advances. Lake freights, it is expected, will 
advance with the expiration, next week, of a good many charters. 
Coke will be $1.50 from October 1, an advance of 15 cents. 

A sharp advance in charcoal iron is noted, that class 
of material now selling freely at $20 cash at the fur 
nace. Foundry and mill irons continue to sell strongly at full quota- 
tions, the inquiries far exceeding the supply, as well as the imme- 
diate delivery facilities of furnace-men, while it is difficult even 
to secure iron for December delivery. Furnace-men, generally speak- 
ing, are filled up with orders until the close of the year, and do not 
care to sell at a price for 1890 iron which, in the light of later devel 
opments, may prove too low. ‘The demand is strong for all makes of 
iron, consumers of pig metal reporting unusual activity in the con- 
sumption of the raw material. Very little is heard, these days, of 
Southern iron which, despite its cheapness, can make little headway 
in this market on account of its weakness and impurity. 
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The advance in bar iron, based upon the corresponding 
betterment in the price of pig iron, was a long time 
coming, but it has come at last, and bareison now sells strongly at 
$1.70, and, in some instances, at $1.75. The inquiry for sheet iron 
and the exceeding scarcity of that article, have combined to drive up 
the price beyond all proportion to corresponding values, and those 
who must have it pay the fancy prices asked by the few holders. 
Structural iron is also very strong, and is selling freely. A strong 
trade has sprung up in steel bars to take the place of iron, and it is 
estimated that at least twenty-five per cent. of all bar material used 
in this and Western markets is steel. Combination iron is in good 
demand and at prices more nearly approaching the fixed price than 
it has been for some time. 

Time was when old American rails were said to be 
about exhausted, and pig iron was to take their place. 
The experience of the past few years has demonstrated the fact, how 
ever, that, the more old American rails go into the furnace, the more 
there are left, and as though to add to the complication, the more ex- 
pensive they get. So, for instance, the price has gone up, during the 
past eight months, from $20 to $26, and it is still advancing, while 
other scrap material is only holding its own. 
brings $20 to $20.50, and turnings about $14. 
Business is increasing in a manner very satisfactory to 
the trade, and the prospect for a large Fall business is 
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THe GOVERNMENT_AND}3THE STEEL CRUISERS. 

Only on the presumption that the ship-building firms of the 
country are unable to bring their bids within the limit fixed by Con- 
gress, is Secretary Tracy justifiable in ordering the construction of 
the two new 3,000-ton steel cruisers at Federal navy-yards. While 
the Secretary of the Navy_thus escapes censure, the parsimonious 
policy of Congress in this matter is open to the severest criticism. 
Our ship-building industry will never regain its former supremacy 
until encouragement is given our private ship-yards by way of 
liberal, though, of course, not extravagant orders. Other things 
being equal, it is not only a matter_of justice, but of wise statesman- 
ship as well, to place orders outside of the government navy-yards, 
as is done by Great Britian. Private enterprise is thus encouraged 
to embark in the business of building first-class vessels, and plants 
for that purpose are rapidly improved and extended. A capri 
cious or parsimonious policy, on the other hand, can have only one 
tendency : to dwarf anc discourage all efforts to build up an industry 
of which we have long stood in crying need. 

It is well enough to equip our navy-yards with the necessary 
modern machinery to build war vessels of the large class, for there 
is no knowing when their services may be needed ; but to fit them 
up for the express purpose of discouraging private competition 
is both niggardly and short sighted. We trust that the present 
administration, by its latest move, has not committed itself to any 
such policy, ror do we believe it has; but some of the budding 
statesmen from the interior districts will need to read up on the sub- 
ject before they come to vote on the next appropriation bill. 


PIG IRON SPECULATION INAUGURATED. 


We are favored by the American Pig Iron Storage Warrant 
Company, of New York, with recent circulars, announcing the New 
York Stock Exchange rules governing the sale of pig iron warrants. 
Briefly stated, these rules require that each warrant shall be for 100 
tons of pig iron, and but one but brand of iron and one grade of iron 
to be covered by the same warrant; all bids or offers to be for lots of 
100 tons: all sales to be for good, merchantable brands, and unless 
otherwise specified, delivered in New York ; a storage charge of two 
cents per ton per month, or fraction of a month, running from the 
first of the month following the date of the warrant, to be payable at 
the time of its surrender. No. 2 Foundry is taken as the price basis ; 
No. 1 Foundry to be deliverable at 50 cents per ton above No. 2 
Foundry, No. 3 Foundry at 50 cents below Ne. 2, and Grey Forge at 
The following table will explain the 





$1.00 per ton below No. 2. 
scheme: 


| Reduction from New York 
Price to Make Equivalent 
to New York Delivery. 


Good, Merchantable Brauds. Location of Yards. 
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The purpose of the projectors is still more clearly brought out in 
the new rules of the New York Metal Exchange, which have been 
sent us by the Secretary of that organization. Rule 5 gives the fol- 
lowing form for “ futures’”’ 


POT Ce a ees ie Re a ore 188 
In consideration of one dollar, in hand paid, the receipt whereof is hereby 
acknowledged............ have this day So_p To (or brought from)...................4. 


hundred tons Standard American Pig Iron, to be delivered by Warrant of 
the American Pig Iron Storage Warrant Co., at seller’s option in..................04. 
ac cteviseeariowns 188. ThelIron to be of any brand or grade deliverable on such 
Warrants, at the price i RRR er ree per ton of 2,240 Ibs, for No. 2, with addi- 
tions or deductions for other brands or grades, according to the rates of differ- 
ence in value as established by the Pig Iron Commitee of the New York Metal 
Exchange, in accordance with the rules of said Exchange existing and in effect 
on the day of delivery. Either party to have the right to call fora margin at 
the rate of $2.00 per ton. 
This contract is made in view of, and in all respects subject to the rules 
and conditions of the New York Metal Exchange. 
(Sig a a a 


Provision is also made for the usual accompaniments of specula- 
tion in the following rules, which we insert without further comment: 
SETTLEMENT OF CONTRACTS.—Contracts shall not be transferable unless 
by consent of the parties interested, and any difference found to be due 








on settlement shall apply on account between the parties to the contract. 
Any party holding a contract against another, corresponding in all respects 
(except as to price) with one held by the other party against him, may close or 
cancel both by giving notice in writing to said party; and where it appears 
that several parties have contracts corresponding (except as to price), and that 
a “ring settlement” can be made, the party finding said “ring” shall noi y 
all parties thereto, giving names, time of delivery, quantity and settlement 
price (which price must be within twenty-five cents of the market), and get 
their acknowledgments, from which time the said “ring” shall be in force, 
and cannot be broken by the failure of any of the parties herein; and all par- 
ties thereto shall be compelled to settle their differences on said contract 
with each other on the basis of the settlement price on the following day. 

DEFAULTS.—In case iron or steel be not delivered at maturity of contract, 
the purchaser shall notify in writing the special committee on that kind of 
iron or steel of the failure to deliver, and the committee shall, at the next call, 
publicly read such notice and buy in the property for account of the party 
directing the purchase ; but no unreasonable price shall be paid, arising from 
manipulated or fictitious markets, or unusual detention, in transportation. 
Any legitimate loss resulting to the buyer shall be paid by the party in 
default, and the property so bought in shall be a good delivery on default: d 
contracts maturing that day. 

It can scarcely be said that the scheme starts out with the most 
flattering omens of success, if we are to judge from the statement in 
the circular of the warrant company that “at present only four 
grades and fifteen brands of iron have been recorded for sale.’’ Nor 
is the opportunity apparently very great for operations on the basis 
of the surplus stocks of pig iron, which at present amount to 
less than 10,000 tons in the entire country. Just what is to be 
gained, therefore, in thrusting speculative element on the American 
iron market is not at first sight apparent. Certainly, it bodes no 
good to legitimate business enterprise. Individually, we wish the 
gentemanly projectors well, but for their scheme we have no 
sympathy whatever. 





LAKE SHIP-BUILDING AT THE MARITIME EXPOSITION. 


We are glad to be able to state that the extensive ship-building 
industry of Cleveland and the Lakes will be adequately represented 
at the International Maritime Exhibition, to be held in Boston during 
the months of November, December and January ensuing. An industry 
which, during the past three years, has turned out 300,000 gross tons 
of new vessel property, with a valuation of $22,000,000, should be 
entitled to a prominent place in the Exposition, and we doubt not 
such an exhibit as we are able to make wi'l } rove an “eye-opener ” 
to the rest of the country and the maritime world in general. 

The plans for the exhibition are most elaborate and attractive. 
It is designed to present for contrast American and foreign machin- 
ery, appliances, models of war and merchant vessels, etc., and to 
show by exhibits the skill and materials at the command of our 
Atlantic and Pacific ship-yards. The exhibition will take up the 
entire seven acres of floor space in the Mechanics’ Building, and will 
be remarkable both for its magnitude and its variety. The large 
stage in the grand hall will be transformed into the shape and equip- 
ment of a full-rigged ship, and on the deck of the ship grand con- 
certs will take place every afternoon and evening, naval drills and 
ship manceuvres will be given by regularly enlisted marines and 
sailors, addresses will be delivered by prominent public men, nautical 
operas will be given and programmes will be arranged for each day. 
The management will try to arrange a naval parade in Boston har- 
bor, and to make it the most memorable naval spectacle ever 
seen in this country. Members of the International Maritime Con- 
ference, which will be in Washington early in November, will be 
invited to attend the exhibition. There will be in all fifteen depart- 
ments, including ship models, lighting and heating devices, machin- 
ery, armaments, coast apparatus, rigging, wrecking appurtenances, 
nautical instruments, ship materials, boats of all kinds, interior 
equipments, fine arts, miscellaneous designs and novel processes. 





THE Railroad Gazette has made an interesting calculation regard- 
ing the yearly consumption of car axles in the United States. From 
various data it calculates that 14 new freight car axles are required 
for each 100 cars each year, or for the 1,000,000 cars now running in 
freight service there would be required 140,000 axles for yearly 
repairs. For the 28,200 cars running in passenger service (Poor’s 
Manual) 81,780 axles would be required, or a total of about 222,000 
for all repairs. ‘The number of axles required for new cars, on the 
basis of the building of 1888, is about 436,000, or inall the yearly 
consumption of car axles may be put down at 685,000 for construc- 
tion and repairs. 


HERE is a pungent paragraph froma recent interview with the 
Hon. Manuel Aragon, who has just arrived in this country to repre- 
sent Costa Rica in the International American Congress: ‘ We deal 
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with England, France and Germany more than we do with the 
United States—not because of a high tariff in this country on raw 
materials, as I have often heard it asserted, but because we are suited 
better in those countries. If American manufacturers had studied 
our tastes as the European manufacturers have ever done, and pro- 
duced goods suitable to our trade, as well as being more lenient in 
their terms, there is every reason to believe that you would 
have had a greater part, if not all, of our trade.’’ These statements 
ought to set our people thinking. Free Traders will not find much 
comfort in them, but our manufacturers and legislators will do well 
to profit by them. 





THE Philadelphia Record lifts a wail of anguish over the fact that 
that port is likely to lose its iron ore trade by reason of the higher 
freight charges insisted upon by vessel men because they can get no 
out cargoes. Baltimore seems likely to receive the benefit from this 
condition of affairs. 





Another great international railroad bridge is to be thrown across 
the Niagara River. This time it is the Canadian Pacific, and Presi- 
dent Van Horne is quoted as authority for the statement. This sim- 
ple statement means much for bridge builders and railroad magnates. 





HOW TO TEST CAST IRON. 





BY J. B. JOHNSON, C. E.. WASHINGTON UNIVERSITY, ST. LOUIS 

Cast iron is one of the most useful of metals, but one of the most variable 
in its qualities. Its strength in simple tension varies from 15,000 tu 30,000 
pounds per square inch, or 100 per cent., while its toughness, or ability to 
resist a shock or blow, varies by over 600 per cent. 

For ordinary foundry purposes cast iron should be soft, to aliuw easy 
working under tools; and tough, to resist the effects of shock. It is probable 
that cast iron breaks nine times from some kind of jar or blow to once from 
a static load; and hence, its ability to resist a shock is many times as 
important as its ability to resist a dead load. 

Now, when cast iron is tested for strength, whether in tension u: in cross- 
breaking, only its ability to resist a quiescent load is determined. uch a test 
gives no information as to the strength of the iron to resist ashock. It 
often happens that the strongest iron is the most brittle, or the least able to 
resist a jar or blow. 

Again, when cast iron is tested by the impact test, or by letting a body 
fall upon it, every blow causes a permanent set or distortion, and so per- 
manently weakens the specimen for resisting other blows, so that when the 
specimen breaks the test only shows how much strength was left 1n the body 
after the previous blows had been given, and not how much was in the 
material in the first place. 

There is, therefore, but one way in which to determine the original 
resistance of the body to shocks, and that is by testing to rupture with a 
gradually applied load, either in tension or in cross-breaking, and observing 
its distortion under this breaking load. This distortion is a simple stretch in 
case of atension test, and the deflection in the middle in case of a cross- 
breaking test. Both methods are competent to determine the absolute 
resistance of a body to resist a shock. 

The resistance to shock depends on both the strength and on the amount 
of distortion, or “‘ give,” the body will take before rupture. A body which 
will not bend or distort under a load is said to be brittle, and brittleness is 
weakness when a shock is to be resisted. When two rigid bodies come 
together at an appreciable velocity, the force of impact is less as the distortion 
or spring of the materials is greater. If the bodies were absolutely rigid, 
that is, if they would not distort at all, the force of impact would be infinite, 
so long as the weight and velocity of the bodies were appreciable. 

That quality of a material which enables it to resist a shock or blow, is 
called its resilience, or spring. It is not strength, which is measured in 
pounds, not distortion, which may be measured in inches, but it is the 
product of both strength and distortion, and is therefore nieasured in inch- 
pounds. That is to say, resilience, like work, can only be measured by a unit 
which includes both distance and force, as inch-pounds, o: foot-pounds. 

A body weighing 10 pounds, and falling 10 feet, or 120 inches, has stored 
in it 10 times 120 or 1,200 inch-pounds of energy, or it is then able to do 1,200 
inch-pounds of work on some other body. If this body should now strike a 
bar of cast iron, for instance, the iron must be able to develope more than 
1,200 inch-pounds of resilience, or spring, in order t. absorb this energy 
without breaking. 

Now, the resilience of a bar of cast iron in cross-breaking is one-half the 
product of the breaking load into the final deflection. That is, the load 
increases from zero to the breaking limit while the detiection is being caused, 
and the total work done on the bar is the mean, or average load, multiplied by 
the total deflection. 

If the load be measured in pounds and the deflectiuu in inches, then the 
half product is given in inch-pounds. 

If the bar be supported at its ends, and broken by a load in the middle, 
then the whole bar contributes to the deflection, and hence, the resilience or 
resistance to shock of the whole bar is obtained. If we now divide the half 
product of the breaking load into the final deflection by the weight of the bar 
in pounds, the result will be the resilience of the material in inch-pounds per 
pound of iron. 

This result is independent of the particular dimnesions of the bar, but 
does depend on its form. For plain, rectangular bais, of uniform size from 
end to end, the result should be the same, when the same iron is used. A dif- 





ferent result would be obtained for around bar, but all rectangular bars of 
the same iron should give the same result, whether flat, square, or broken 
across in the direction of the greater dimension. 

By this rule no attention need be paid to the dimensions. Take any plain 
rectangular bar, of any length and of any cross-section, so long as it is 
uniform from end toend. Break it by a load on the middle, and measure the 
breaking load in pounds, and also the deflection in inches. Take half their 
product and divide by the weight of the bar in pounds. The result will vary 
from 10 for the most brittle and worthless iron to 70 for the strongest and 
toughest. A result of 25 will correspond to the lower grades of ordinary 
foundry product, such as is used in water and gas pipes, while a result of 4o 
to 50 will correspond to the better grades of machine castings. 
should give a result from 50 to 70. 

With this rule, any foundryman could determine the quality of his own 
mixtures, if he only had aconvenient machine for making cross breaking 
tests, which would give both the breaking load and the deflection. 

The writer has now designed such a machine, to operate as an attachment 
to an ordinary pair of platform scales. It is the weighing part of a testing 
machine which is the principal source of expense. By utilizing the ordinary 
platform scales, therefore, the cost of such a machine is greatly reduced. 

The cross-breaking testing machines now on the market cost from $100 
to $150 and have no means of measuring the deflection. These are quite 
useless, therefore, for maki tests of iron to resist shocks or blows, this 
being the quality which is man times as important as the simple strength of 
the metal. 

The machine designed by the writer is shown in accompanying figure, 
being a side view. It is put on rollers and is intended to have one end of the 
base B run under an ordinary platform scales, which may have to be set up on 
blocks for this purpose. The two tripods T rest, one on the top of the plat- 
form of the scales and the other on the base B of the machine at the opposite 
end. The specimen to be tested, I, rests on the knife edges K, forming the 
tops of the tripods. These tripods are movable to suit different lengths 
of specimens. The load is applied by the hand wheel W, or by a lever 
through its capstan head. Tothe tops of the tripods are rigidly fastened 
uprights, H, which carry the reference beam R, which is clamped in position 
by the thumb screws S. As the load is put on and the thumb screw goes 
down, the micrometer screw M may be turned down to make a contact with 
the top of the capstan head. This screw registers, by the aid of the adjoining 
scale and graduations on the head of the screw, to the nearest one thousandth 
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of an inch through a distance of five inches. 
screw when the load on the specimen is zero, and again when any given load 
is on, the deflection for that load is obtained to the nearest one-thousandth of 
an inch. The half load is given by balancing the scale beam, provided the 
specimen is put with its middle point under the screw, which should always 
be done. 


By reading the position of the 


Since the ordinary platform scales register from 1,000 to. 2,000 pounds, we 
are enabled in this way to break specimens requiring a load of from 2,000 to 
4,000 pounds, which is quite sufficient for any ordinary test of cast iron 
in cross-breaking. That is, 2,000 pounds load in the middle will break the 
best cast iron bar 1 inch square and 16 inches long, or 1% inches square and 54 
inches long. 
the writer’s special direction. 


These machines are now manufactured, tested and sold under 
They are accompanied by printed rules and 
instructions which will enable any foundryman to test his own iron at his 
works, by the most approved scientific method, and so prove the value of his 
mixtures to his own satisfaction. It is becoming common, also, for users 
of cast iron to specify certain tests of strength, and this practice will become 
practically universal, as soon as the means of making such tests are generally 
available. 

The price of this machine is so low, and its adaptation to the work so 
simple and perfect, that itis hoped it will be generally introduced, and that the 
new rule given above for showing the resilience or shock-power of the iron 
will be universally adopted. 

The writer has recently contributed to the American Society of Civil 
Engineers a paper on “Tests of and Specifications for Cast Iron,” a copy of 
which will be furnished on application, as soon as it appears. 
help bring about a reformation in the scientific study of this material of 
almost universal use, but which has been largely overlooked by our scientific 
investigators in their zealous and astonishingly profitable labors on wrought 
iron and steel. 

Any further information concerning the new testing apparatus, or the 
methods of using the same, or the limits of strength and resilience to use in 
specifications for cast iron, will be cheerfully furnished by addressing the 
writer at the address given at the head of this article. 


He hopes to 
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THE DETROIT EXPOSITION. 





The citizens of Detroit have done themselves great credit in their Inter- 
national Fair and Exposition, now in progress. The buildings are command- 
ing in architecture and ample in accommodations; the grounds, consisting of 
70 acres, are well adapted and accessible by water, rail and street car, and the 
show itself is marvelous in its extent and variety. The grounds cost $140,000 
and the buildings and improvements $240,000 more. The whole work of rais- 
ing funds, organizing, erecting buildings, improving grounds, advertising and 
opening up was accomplished inside of four months. Premiums to the 
amount of $100,000 are offered. A uniform of price of 10 cents per square foot 
is charged exhibitors, which is certainly reasonable. Notwithstanding the 
haste of preparation, every foot of space was taken; considerable room not 
intended for exhibition purposes was occupied, and upwards of 70 applicants 


were turned away. The attendance has been very large, despite the cold and 
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rainy weather during the epening days. Ou Tuesday last it reached 40,000. 
It is estimated that the total attendance four the ten days will reach 250,000 
All of the attractions are first-class. Cappa's famous Seventh Regiment band 
furnishes daily music; the Art Gallery contains several pictures of national 
reputation, and the popular features, such as balloon ascensions, etc., have 
been very successful. Nodetail seems to have been overlooked. A fire-depart- 
ment, a bank and a hospital are among the noteworthy features. 

A committee from the Cleveland Board of Industry, consisting of Mayor 
George W. Gardner, Mr. L. E. Holden, Hon. John C. Covert and Mr. W. M. Day, 
visited the grounds on Tuesday with a view to obtaining points for an exposi- 
tion in Cleveland. They were most hospitably entertained by the genial 
managers of the exposition, and came back with an abundance of data in 
favor of a similar project for this city. Below we mention a few of the 
exhibits of more especial interest to our readers: 

IRON AND STEEL PRODUCTS. 

THE MICHIGAN BoLtT AND Nut Works, Detroit, have a fine exhibit of 

nuts, washers, plow bolts, machine bolts, carriage bolts, bridge bolts, etc. 





The officers of this company are Geo. B. Hill, President and Treasurer; Louis | 


Sevigue, Vice-President and Manager, and E. T. Gilbert, Secretary. 

Steel saws of every description—circular, gang, mulay, drag, cross-cut 
and wood saws, planing knives, moulding knives, French band saws, emery 
wheels and general saw mill supplies are shown in great profusion by the 
DETROIT SAW WORKS. 

An interesting exhibition of their superior process of converting refined 
iron into steel ingots, and thence into the finished products, is made by the 
DETROIT STEEL AND SPRING WoRKS. The first principle involved represents 
the hammering of the steel ingots into the finished bars, which are then put 
through the rolling mill and finished into the bars suitable for the manufact- 
ure of every description of springs. From this the products are taken to the 
soft center plow steel department and cut into a great variety of shapes 
adapted to the manufacture of harrows, plows and the general features of 
agricultural implements. In the tool department, blacksmith and railroad 
tools are forged in the pressing machines, and welded by huge hammers 
direct from the cast steel ingots. In the spring department, all kinds of rail- 
way and agricultural springs are manufactured, both of elliptical and spiral 
fumrs. The factory buildings in Detroit devoted to this manufacture are 800 feet 


purifier is exhibited by the patentee and manufacturer, Mr. D. E. RICE, 191 
Water street, Detroit. The feed water from the source of supply enters the 
heater by an inlet, and through a perforated plate is sprayed against the 
exhaust steam coming through a pipe. Part of the exhaust steam, condensing 
and mingling with the water, boils the latter with latent heat given up in con- 
densing, and the “scale” settles on the sides of the heater, whence it is easily 
removed. The purified water is then put into the boiler at the highest possi- 
ble temperature (212 deg. F.), by the pump, the only pump made, it is claimed, 
which will pump boiling hot water without any trouble. 

Steam-users will, of course, be interested in investigating the merits of 
the Penberthy Improved Automatic Injector, exhibited by the PENBERTHY 
INJECTOR Co., Detroit. Numeroustestimonials sustain the claims of the man- 
ufacturers to the superiority of this very useful appliance. 

MACHINERY SUPPLIES. 

An interesting exhibit is of the GALVIN BRASS AND IRON WORKS, of 
Detroit—the Galvin Patent Compound Wedge Gate 
Valves, for water, steam, gas, oil,ammonia,etc. The 
great claim on this gate valve is that itis the only 
anti-friction valve in the world, as the moment the 
discs touch their seat in closing it is impossible to 
force them farther, consequently reducing friction to 
a minimum as, by the compound motion, the action 
of the wedge on the backs of the discs forces them 
quickly to their seats, the expansive and collapsive 
power being three time greater than that of any 
other valve. 

Engineers will be greatly interested in the 
steam, gas, water, railroad and engineers’ supplies 
shown by the ROE STEPHENS MANUFACTURING COoO., 
Detroit. Their specialty is the Scott valve. By the 
peculiar construction of the patent cylindrical wedge 
and the full circular bearing upon the back of the 
disk orgate, the wear is taken from the face and 
seat, thus insuring a perfect seating and the impos- 
sibility of the disks springing, bending or getting 
out of shape. The disks are raised by their lugs 
comii g in contect with correspohding shoulders on the wedge. All parts are 
interchangeable, and can be supplied upon short notice. 

Agricultural implement and hardware dealers will find much instruction 
in examining the improved double-acting force pump, exhibited by the StTan- 
DARD Pump Co., of Owosso, Mich. The special feature of this pump is 
the Nysewander’s rubber valve seat. By the use of this appliance, it is 
claimed that a danger of loss of priming is obviated and the pump is always 
in working order. 

The attention of gas-fitters, plumbers’ and others is directed to the 
Stevens Adjustable Pipe-Cutter, shown by the STEVENS MANUFACTURING Co., 
45 Broadway, New York. By the jaw adjustable patent the manufacturers have 
secured one machine that will cut pipe from 's inch to 2% inches, an operation 
that ordinarily requires three machines to accomplish. The castings of these 
cutters are made of the best malleable iron, the handle of machinery steel, and 
the pins upon which the wheels revalve are of the finest quality tool steel. 

The Detroit Sure-Grip Steel Tackle Block possesses many points of inter- 
est. It will load at any point without backward slip, thus enabling a man to 
hoist with half usual amount of exertion. The wedge-shaped brake has a 
double grip, and is absolutely automatic and very positive. Its efficiency in- 
creases in direct proportion to increase of load, at same time it is susceptible 
of being disengaged by very slight pressure. Contirfuous use has shown this 
block to be very economical in wearing rope. This device is very desirable 
when it is of advantage to hold a load suspended for atime. The FuLTON 
IRON AND ENGINE WORKS, Detroit, are the manufacturers. 

Weber’s Patent Straight-way Valves form a very creditable exhibit, made by 
the FRONTIER IRON AND BRASS WORKS, of Detroit. These motors are double 
gate, cast solid, and with solid seats. Their patterns include sugar mill valves, 


| with opening in bottom for cleaning ; ammonia valves, with tin seats, and tin 


in length by 150 feet in breadth, and the product of the several departments | 


aggregate about 600 tons per month. The company is an incorported institu- 
tion with a capital of $300,000, and its officers are Messrs. Alex. Delano, presi- 
dent,and C. P. Choate, vice-president, gentlemen who are identified with 
Detroit’s leading interests. 

ENGINES, MOTORS AND ATTACHMENTS, 

Mr. Eugene Austin, Detroit representative, has a noteworthy display of 
the celebrated ATLAs engines, of which over fifty are in use in Detroit and 
vicinity. 

Users of small powers will be interested in the DETROIT MOTOR COMPANY’S 
exhibit. Their five horse-power motor attracts universal attention, though 
they make as small as one-eighth horse-power motor for exhaust fans. For 
elevators, printing establishments, lighting plants, sewing machines, fans, etc., 
the Detroit motor has proven eminently satisfactory, being in use in all of the 
large cities throughout the land. The officers of this company are: Wm. C. 
Maybury, President; J. Huff Jones, Vice-President; F. A. Blades, Secretary and 
Treasurer; E. T. Hance, Attorney. 


A very unique and, in many respects, remarkable feed water heater and | 


valves, with composition seats. 

In the line of belting, H. D. Epwarps & Co., “sweep the boards.” They 
show a fine line of short-lap pure oak belting, leather belt cement, rawhide 
lace leather, belt fasteners, etc. 

Mill supplies constitute an excellent exhibit by J. T. Winc & Co., of 
Detroit. Their high-speed graphic metal possesses many claims to public 
favor, by reason of its superior wearing qualities. 

METALLIC SHINGLES. 


W. J. BURTON & Co., Detroit, whose superior Eastlake metallic shingles 
and siding are making such rapid headway throughout the country, come to 
the front with an attractive exhibit. The Eastlake shingles are adapted and 
suitable for all classes of buildings where either slate or wood shingles could 
be used; such as residences, churches, 
schools and public buildings, drive 
sheds, barns, etc. For railway stations, 
freight sheds, lumber mills, factories, 
warehouses, etc., where it is necessary 
to have a roof both tight and fire-proof, 
nothing else should be used. The roof- 
ing and siding are fine for Summer 
residences. Among the many thous- 
ands of squares in use on roofs of one- 
sixth pitch and over, the first complaint 
of leakage or dissatisfaction is yet to be 
received. When laid, all nail-heads are 
covered. It is claimed to be the only shingle made that nails along the top, 
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interlocks at the side in a storm-proof manner and has the bottom thoroughly 
secured every six inches by invisible steel cleats and rivets. These cleats are 
also of great advantage in laying shingles, as they enable the roofer to keep 
each course straight without the aid of a chalk line. The manufacturers 
regard them as one of the most valuable features in the shingles, as by their 
use they are not limited to any special size, and no matter what sized plate 
they employ, by their use these shingles always lie close at the joints. 
STOVES, HEATING FURNACES, ETC. 

One of the finest exhibitions of stoves and ranges ever shown at any 
exposition is that of the MICHIGAN STOVE Co. Their new style hotel range is 
perfection itself, and their nickel plate work cannot be surpassed. 

The DETROIT HEATING AND LIGHTING Co., besides having an extensive 
show, present their friends with a very neat souvenir. 

J. H. KENNEDY, agent, Detroit, has a splendid display of the celebrated 
DUNNING boilers. For steam or water heating in houses they have deservedly 
high rank. 

MISCELLANEOUS. 

The PFAUDLER VACUUM FERMENTATION Co., Rochester, N. Y., show a 
glass enameled steel cask that attracts great attention. 

Rupprecht’s Patent Tongue Supporter, for sleighs and wagons, is a much- 
needed improvement. CHAS. KLEIN, of Red Jacket, Mich, is the manufacturer. 

The well-known varnish firm of BERRY BROs., Detroit, makes a notable 
display. Especially interesting is a large house constructed entirely of gums 
such as are used in the manufacture of their product. 





IRON AND STEEL IMPORTS. 


Quite a large expansion of both imports and exports is shown in the for- 
eign trade totals for July. According to the monthly statement of imports 
and exports during July, which is usually a light month, the imports were the 
largest on record, while the exports also show a large increase. The total 
value of dutiable merchandise imported during July was $52,754,074, an increase 
over July, 1888, of 17 percent. The exports show a gain of 15 per cent. over 
last year. For seven months of 1889 the exports show an increase of 16 per 
cent. 

The imports of iron and steel for the month of July, 1888 and 1889, were as 
follows 

ont ended July ar. 
1889. 












1888. 
RE COO, ORR iiss ceteris hue sacusenescabokiabasd chaetetaadeenbaib art 75,990 56,321 
Pie iron, “ 10,239 15,779 
Scrap iron, ‘ 427 1,367 
Scrap steel, ‘ 565 687 
BROS SVOGE TAG so sinc scscussdsaddageeas sass shaueerecsbeacteoue 7,434,863 4,720,003 
BPO POLE, ROUG oo 5 5.siasctesccesecccsccncacacsanpaebechotnaee ccenves haewiiltavensaninensa 14 
GT Rg accticcecaccesscoccessesncaes 4,553 
COULOMRICS, -HOUNGD..... .0cocssnsassncgevniseds cobsncsecenesesenenys 11,291,073 12,086,883 
Hoop and band iron, pounds sob oc Depa padbatapnescocduapeocumane? aeeacaaePamac’ "Se ngheteee eaves 
HOOD BE ORE BIER, CC ossscncsdeduacssaciesstecestensie 1,851,579 4,433,985 
Ingots, blooms, etc., sudivdenskwancnas decdet san uapeat 16,752,206 22,420,539 
Sheet and plate oS Maer COS ph balm ae We ce TEs 1,272,053 736.170 
Tin- pilates, ceainieduiineninwaell 67,762,791 62,568,261 
ORE oF) OP Pell Pia rac can tesvapsetannspsioouns 12,139,131 14,220,402 


The above tables show a marked decrease in imports of iron and steel in 
1889, as compared with the yearprevious. In several exceptions, however, the 
imports were largely increased. Thus, in July, 1889, the imports of iron ore 
were 75,990 tons, an increase of 29,669 tons, or more than one-third. Bar iron 
shows an increase. In July, 1888, the imports were 4,720,003 pounds, while in 
July, this year, 7,484,836 pounds were brought in, an increase of 2,764,833 
pounds. 

Tin-plates show an increase of 4,894,530 pounds. The decrease in hoop 
and band steel, ingots and blooms is most marked. In July, last year, the 
imports of hoop and band steel were 4,434,985 pounds, but in the same month 
this year, they amounted to only 1,851,579 pounds. Wire rods also show quite 
a decrease. 

For the seven months ending with July, 
year, the showing is as follows: 


1889, and the same period last 


Seven months ending July 31. 


1889. 1888. 
noc. coors cautdsksenaandenchasanh 465,721 382,490 
Pig iFOM, f  wrreececesseesssrcosnees A Sapakaxssekan saeene oat 93,518 113,039 
Scrap iron, ‘ jaan ainsndingesmieanipensksconcduess E dcskauans 19,254 31,267 
Scrap steel, “* ............... Sipuninscenesaneowsse beens 1,295 6,372 
Bar iron, ae ah ee ae ; nae seseeee 34,569, 286 32,631,487 
BOG POTEG. CORB sc occ cricssnsecevosnses ; ict FOS Mg 15 
Steel rails, “ oa : 6,163 19,430 
Cotton-ties, pounds.. = ROE ERI ESAS . 20,472,504 17,497,067 
Hoop and band iron, pounds caabacasbeasanne 14,124 344 
Hoop and band steel, ~ sovsore 33,370,882 29 665,676 
Ingots, blooms, etc., he ee 126,022,879 145,072.332 
Sheet and plate iron, or eaukecasanaseacte 9,210,713 7,254,220 
Tin-plates, .461,574,405 388,95 2,085 
Wire rods, -101,986,498 151,918, 776 


The main features of these tables. are about the same as those seen in the 
previous ones. Iron ore shows an increase, and the increase in the imports 
of bar iron is noticeable. Cotton-ties also show an increase of nearly 3,000,- 
ooo pounds. Sheet and plate iron show a like increase, and in the seven 
months of this year there were imported 72,622,320 pounds more of tin-plates 
than were brought in during the same period last year. 
facturer. 


-[American Manu- 





Birmingham to be a Steel Center. 

The Birmingham (Ala.) Age-Herald says that city is destined to become a 
steel center at an early day. An arrangement which is to effect this result 
was completed a few days ago by the Henderson Steel Co. composed of 
leading business men and capitalists of Birmingham, by which the patents and 
plant fer the manufacture of steel by the basic process have been secured and 
will be located in that city. The Age-Hera/d says it has been demonstrated 
beyond all possibility of doubt that this basic process is the only one by which 
steel may be made from the low-grade irons of the Birmingham district, but it 
has been as thoroughly demonstrated that it can be so made, and furnish a 
product of a better grade at less cost than anywhere else in the world except, 
possibly, England, where the price of labor is lower. Some of the foremost 


experts in the country have proved this most satisfactorily. Pending the nego- 
tiations for the arrangements just consummated the company entered into a 
contract with one of the most experienced steel plant constructors in the Union 
to build a ten-ton open-hearth furnace of the Siemens pattern, with a capacity 
of thirty tons a day, and the foundation is now in and the superstructure is 
rapidly rising. It is thought that the first output will be on November 1. 
Already contracts have been made for delivery from that date, and the entire 
product can be sent to a single firm in New York, except that it be wanted 
for home consumption. lt will be soft steel, principally, though any grade 
can be made with the new plant. By actual count it has been ascertained that 
there are now in course of erection in Birmingham 2,000 buildings, including 


large manufacturing establishments, fine business houses and splendid private 
residences. 





Roasting Iron Ore. 

Dr. Sterling G. Valentine, of Lebanon, Pa., has made a valuable series of 
experiments in the desulphurization of pyriterous iron ores, from which he 
draws the following conclusions: 

1. Heat alone, without access of air, can remove, at best, only one- 
half of the sulphur present. 

2. Atmospheric oxygen is absolutely necessary for a proper desulphuri- 
zation. 

3. Even at a low heat, ore is properly desulphurized if air can gain 
access freely to the FeS, in it. 

4. Sulphate of iron can be decomposed by heat equally well with or 
without air. 

5. In order that the residuum of sulphur in roasted ores may corntsist, so 
far as possible, of sulphates, the roasting must be done under free access of air. 

6. Fu:ion or sintering of ore is likely to prevent any further desulphuri- 
zation. 

7. Sintering does not allow much of the remaining sulphur to be in the 
form of sulphate. 

8. Fusion, hence, should never occur in roasting except after continued 
heating in air at a lower temperature. 

g. Ores cannot be properly desulphurized in the upper part of the blast 
furnace. 

10. An efficient roaster must allow easy control of the heat, abundant air 
access to the foot ore, and rapid removal of the products of combustion. 





The Use ot Expositions. 

The assertion of Mr. Edward Atkinson, with regard to the Philadelphia 
Centennial, that its principal result was in affording new ideas with regard to 
the internal decoration of houses, is principally valuable in showing how little 
comprehension Mr. Atkinson has of the result of the exposition of thirteen 
years ago. 

The fact is that a large share of the new ideas and improvements which 
have been perfected during the last decade, received their primary impetus 
from the exposition. How largely the introduction of improvements and 
inventions extended into every branch of industry cannot, of course, be indi 
cated here. The newspaper interest in the United States knows that the pos- 
sibilities of improved presses, which multiplied the capability of rapid printing, 
by an almost indefinite factor, was first illustrated there. The beginning of the 
electrical age and the first telephones were brought to public notice at the 
Centennial; and the capabilities of vast and powerful machinery, as delicate as 
it was collossal, were also displayed to the hundreds and thousands who visited 
that great show. 

When enterprising manufacturers make use of such expositions to show 
what can be effected in their lines of enterprise, they can hardly fail of having 
results beyond the power of computation. That is a good principle for the 
managers of our local Exposition, as well as those of the National projects, to 
bear in mind.—[Pittsburgh Dispatch. 





Proposed Stee! Mills. 

The plans of the Anglo-Pacific Steel Co. to establish steel rolling mills at 
Vallejo were settled this week, and a site secured directly opposite Mare Island 
Navy Yard. If the company carries out its purposes the result will be of great 
importance to this coast, as steel rails, steel plates, beams and shafts for vessels 
and other articles that are now brought from England will be made here, at 
great saving of duties and freight charges. The company is largely composed 
of the English capitalists who also control the Moss Bay Coal & Iron Co. in 
Washington Territory, where smelting works will be erected. 
and fifty acres have been secured adjoining 
new town will be laid out called Sheffield. The water frontage is four thousand 
feet, which will accommodate four wharves. The plant will cost $1,000,000, and 
1,000 men will be employed. 


Three hundred 
Vallejo on the northwest, and a 


This enterprise anticipates the plans of the 
managers of the Union Iron Works, who have been discussing the feasibilty 
of adding steel mills to their already huge plant at South San Francisco. If the 
iron works establish a steel gun factory the Pacific Coast in five years may 
build a cruiser of home-made materials. 
Tribune. 


[San Francisco dispatch in the 


Roofing-Slate Industry, 

The magnitude of the trade in roofing-slate in the Pennsylvania regions 
is shown in some degree by the following extract from a recent issue of the 
Pen Argyl /udex: “Five hundred and seven car-loads of roofing-slate were 
shipped from the Hard Vein, Pen Argyl, Bangor and East Bangor slate sections 
over the Bangor & Portland railway to points on the D., L. & W., Pennsylvania 
and Lehigh Valley railroads during the month of August. The average value 
of a car-load is $225, and the total amount paid into the slate region for the 
month of August sums up to over $114,000. Forty-two car-loads, amounting 
to about $10,000,v00, were shipped from the Hard Vein region.” 
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NOS. | AND 2 UNIVERSAL DRILLING MACHINES. 





The column which carries the arm, driving gear frame, etc., is bored and 
fitted over a stationary stump, bolted fast to the sole plate. This stump has 
sufficient length of bearing to prevent column from swaying, and is provided 
with an adjustable pivot, bearing upon elastic diaphragm in the column, 
which, when the bolts in flange at the lower end of column are slackened, 
takes the weight of the machine off the flange bearing, and allows the column, 
with arm, etc., to revolve easily the entire circle. 
bolts in flange need not be tightened, but when extraordinary rigidity is 


For ordinary drilling, the | 


required a partial turn of the wrench will bind the column fast to the sole | 
| to smoke. 


plate. The sleeve which carries the arm and gear frame is fitted snugly to 
the column, and may be raised and lowered by power, and is provided 
with clamping bolts. The table has both horizontal and _ vertical faces, and is 
provided with T slots. The arm and spindle frame have swivels that will 


revolve the entire circle—so that a horizontal line of holes may be drilled at 
any angle parallel with each other, by adjusting the angle of the arm, and | 
traversing the saddle on the arm, and a vertical line may be drilled at any 
angle by adjusting the angle of the spindle frame, and moving the arm ver- 
A hole may be drilled vertically 


tically to any point desired on the column. 
downward, vertically up- 
wards, or at angle within 
the range of the arm. 

The counter-shaft con- 
sists of a frame with hori- 
zontal shaft, and T and L 
pulleys, and a pair of cut 
miter gears to connect with 
vertical shaft at center of 
column. All gears are cut, 
and the bevels and miters 
in arm and spindle frame 
are made of cast steel and 
cut. The spindle, feed 
screw and elevating screw 
are made of machinery 
steel, and the feed worm is 
made of the best tool steel, 
and hardened; all thrust 
bearings are provided with 
phosphor bronze washers. 
The machine has power feed 
and back gear. For further 
particulars, address the 
manufacturers, the Univer- 
sal Radial Drill Co., Cincin- 
nati, O. 











SMOKE PREVENTION. 





Ever since coal fuel 
came into use one of the 
great objections made to its 
employment has been the 
large amount of smoke and 
dust, of which it was the in- 
evitable cause. It was un- 
fortunate, too, that the first 
experiments in coal burn- 
ing were made with the bi- 
tuminous article, which 
offends most flagrantly in 
the volume and density of 
the smoke it causes. Be- 
fore coal had been in use in 
London a year, we find a 
pamphlet issued against it 
as a direct product of the 
infernal regions, sent to 
breed dirt and disseminate 
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disease for the devil’s particular benefit, and when the use of a locomotive was 


suggested, those who opposed the innovation made many allies by enlarging 
on the offense that would be given by the “noisy monster belching soot and 
smoke.” 


We are becoming accustomed to the presence of unconsumed | 


carbon in the atmosphere of our cities, particularly where soft coal is con- | 
sumed, Pittsburgh, Cincinnati and Chicago furnishing flagrant examples of | 


the smoke nuisance, but some means of preventing smoky chimneys would 
be none the less welcome. 


Incomplete combustion is the cause of smoke wherever it occurs in con- | 


nection with fire, and it may be caused by defective furnace construction, 
Smoke, as far as the troublesome part of it | 


poorly tended fires or faulty fuel. 
is concerned, is nothing, but unconsumed carbon, the gases of combustion 
escape from the fire-place, bearing with them usually a very small quantity ‘of 
carbon, that has escaped combustion. The loss to the consumer is not as 








is accomplished there will be no more smoke. Every smoke-preventing 
apparatus that is not a fraud is devised to insure the complete combustion of 
the fuel consumed. Coal fuels are hydrocarbonaceous in character, and where 
combustion is imperfect the hydrogen released by heat is consumed too 
rapidly, or the consumable carbon is inadequate in quantity, and the tempera- 
ture perfect combustion requires is not attained. An insufficient supply 
of oxygen is not so frequently a cause of smoking as a surperfluity of this 
gas, air introduced in excessive volumes reducing the temperature of the 
fuel, and causing the admission to the fire-place of a superabundance of 
nitrogen. Careless firing, the sudden introduction of large quantities of fuel, 
or the unskillful regulation of drafts will cause the best-constructed furnace 


It may be readily imagined, in view of the above facts, that smoke in 
large cities proceeds chiefly from badly-constructed furnaces, and such as are 
under inefficient management; household stoves and ranges are among the 
worst offenders in every respect, and their proprietors are less capable of 
exercising good judgment in the selection of the fuel best adapted for 
In most large factories, formerly the chief offenders in the 
smoke nuisance, the economy of perfect fuel combustion has been made a 
study, without regard to the smoke question, but the community at large has 
also gained by the efforts 
made to effect the perfect 
consumption of fuel. The 
only way absolutely to pre- 
vent smoking chimneys is 
to prohibit the employ- 
ment of all fuels liable to 
cause smoke, and as this 
would be impossible, we 
must do the next best thing 
—work out as speedily as 
possible the problem of per- 
fect combustion, as applied 
to all fire-places in which 
smoke-producing fuels are 
consumed. 





Newport News Dry Dock. 

The plans for the great 
dry dock and ship-building 
plant, now in course ofcon- 
struction at Newport News, 
Va., by the Chesapeake Dry 
Dock & Construction Co., 
of which C. B. Orcutt is 
president and Collis P. H 
untington, of New York, 
the principal owner, and 
which will involve an ex- 
penditure of upward of §1,- 
500,000, are being prepared 
, by Otto C. Wolf, of Phila- 
- nine delphia. A dry dock of 600 
ft. long is being completed. 
A machine-shop, 308xs50 ft., 
and completely filled with 
tools recently purchased, is 
finished and in working 
order. In addition to these, 
says the /ron Age, there 
will be a tool-shed, 120x208 
ft.; a ship blacksmith shop, 
280x4o ft.; a bending plat- 
form and furnace, 100x130 
ft.; a three-story brick car- 
penter, joiner and pattern 
shop and molding loft, 306x 
6oft.; a blacksmith shop306 
x6o ft.; a brick and iron 
boiler and machine shop, 
100x306 ft., with a smaller.machine shop for fittings, etc., adjoining, 50x306 
ft. The gentlemen concerned are interested in the New Orleans, Texas and 
Brazilian steamship lines, for which they will build, and their plan is to 
engage in a general business, taking contracts either for the merchant marine 
or for the Government. 





MACHINE 


Concerning this enterprise the Baltimore Sum says: The company 
expects to give employment to 1,000 men. It is expected that the works will 
be ready to lay the keels for four large freight steamers early in the coming 
year. The heads of several of the departments will go from Philadelphia. 
Henry Konitzy is to be general superintendent. He has been with Cramp & 
Sons for I5 years as superintendent of construction. Mr. James Younger, 
superintendent of the engineering department at Cramps’ yard, will hold a 


| similar place at Newport News. 


heavy as the inventors of smoke-consuming devices attempt to make out, but | 


the injury to the community is enormous. Buildings are defaced, vegetation 
poisoned, and the air we breath polluted, while even the innermost recesses 
of buildings are invaded and inestimable damage done to furniture and house- 
hold goods of all descriptions, to the stock in stores, the books in public 
libraries, etc. 


The remedy is a simple one—perfect combustion of fuel—and when this 


THE oldest blast-furnace in the United States is the Cornwall Charcoal 
Furnace, at Cornwall, Lebanon county, Pa., owned by the Cornwall Iron Co., 
Limited. It was built in 1742 and has never been rebuilt. It has always been 
kept in good condition and could be put in blast at once if desired. The size 
of the stack is 31x8 feet. The furnace has been in the possession of the 
Coleman-Freeman family for over 100 years. 
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SPRUE CUTTER. 





We herewith present an illustration of a very useful tool, known as a 
Sprue Cutter, being designed for use in brass foundries in cutting castings 
from the gates. It is operated by foot power, and is built to take in a large 
range of work, having a depth of throat from the cutting edge, of ten and one- 
quarter inches, and a space up and down back of the slide and die-bed, of 
twelve inches. The height over all is five feet, and its shipping weight about 





570 pounds. One of the important features of the machine is the simplicity 
of its cutting tools, and the easy manner in which they can be repaired or 
replaced; they consist of two pieces of unplaned tool steel, one-half by one 
inch, each about five inches long, ground to the proper bevel for cutting, and 
then hardened. The machines are well and substantially built, and are said, 
by parties already using them, to be superior to anything heretofore offered 
for the purpose. For further particulars and price, address the manufacturers, 
John Adt & Son, New Haven, Conn. 





ALUMINUM BY AN OHIO MAN’S NEW PROCESS. 





Among the recent developments in electro-metallurgy is a new electrolytic 
process for the manufacture of aluminum, patented by Mr. Chas. M. Hall, of 
Oberlin, O., and now being worked by the Pittsburgh Reduction Co., of 
Pittsburgh, Pa. This process has been developed within the past year at an 
experimental plant erected by them, in which operations were begun last 
December, and in which is now produced more aluminum daily than was the 
entire output of the world a few years ago. A member of the Pittsburgh 
Reduction Co., which handles Mr. Hall’s process, said recently: “Since we 
began operations we think we have nearly perfected our process, so that we 
can turn out 1,200 or 1,300 pounds pure metal per month. In April the metal 
was qouted at $10.00 @ $14.00 per pound; now it is quoted at $4.” 

The following description of the process is taken from the //ectrical 
World: The process is a direct one, and consists of the electrolysis of the 
oxide alumina, from which the metal is produced pure in one operation. The 
only further treatment required to put the metal into a marketable form is 
re-melting and casting, to free it from any adherent electrolyte. A fused bath 
is employed, consisting of metallic fluorides which are less easily decomposed 
than alumina, and have a lower specific gravity than the reduced metal, which 
sinks to the bottom of the bath and is thus prevented from re-oxidation. The 
ore, or alumina, is dissolved in this bath and decomposed by an electric cur- 
rent of low voltage, the oxygen going to the positive pole and the aluminum 
to the negative pole. This current also serves to keep the bath melted. The 
pot in which the reducing operation takes place is represented in the drawing, 
and consists of an iron box about 24 inches square and 20 inches high, heavily 
lined with gas carbon. Two of these pots are at present employed and are 
supplied with current from two large dynamos, which are connected in par- 
allel, developing 20 volts and 1,800 amperes. The pots are connected in series. 

Each pot contains a fused bath of from 200 to 300 pounds of the electrolyte, 
and the current is conducted into it by means of a number of three-inch car- 
bon: cylinders, which form the positive electrode, the pot lining forming the 
negative. The arrangement of the line and the direction of the current will 
be readily understood from the drawing. Each pot takes from 8 to Io volts, 
and the bath is maintained at a moderate red heat by the waste energy of the 
current. The ore is added in small quantities as required, the metal being 
ladled from the bottom of the bath about once a day, the production being 





under ordinary circumstances, a pound of metal per hour from each pot. 
A voltmeter connected with each pot indicates any variation from the 
normal working, such as the exhaustion of the ore from the bath. The pro- 
cess is a continuous one, the pots running for weeks at a time, day and night, 
without stopping. 

A modification of this process has been worked out for the manufacture 
of aluminum bronze; in this about the same bath is used, but the electrodes, 
instead of being made of carbon, are of copper. The “reduced aluminum 
alloys with the copper of the negative electrode, forming a rich aluminum 
bronze, and, knowing the rate of deposition, the percentage of aluminum in 
the bronze can be regulated toa nicety. The oxygen going to the positive 
electrode soon forms a thin film of oxide of copper on its surface, which pro- 
tects the body of the metal from further oxidation, the oxygen passing off as 
such. This thin film of oxide does not interfere with the passage of the cur- 
rent, for while oxide of copper at ordinary temperatures acts as an insulator, 
yet at a red beat it becomes a good conductor. 

Pure aluminum has heretofore been made on a commercial scale exclu- 
sively from the chloride or fluoride ; the last great step in the cheapening of 
the metal having been the Castner process for the manufacture of cheap 
sodium and the production of cheap and pure aluminum chloride, from which 
the aluminum is reduced by the sodium. 

The great advance which has been made inthe Hall process is evident 
from the fact that it is direct, all others being indirect or double reduction 
processes, in which the cost of the production of the aluminum is entirely 
dependent upon the cost of sodium and of the specially prepared salts of 
aluminum, all of which are expensive as compared with alumina. 

The physical properties of aluminum are extremely interesting, as it 
differs so widely from all other metals; but so much has been written on this 
subject of late that it is not necessary to go into any extended detail here. In 
malleability and ductility, it ranks very high, being nearly equal to gold and 
silver. The cast metal hasa hardness about equal to silver, but by hammer- 
ing or cold rolling, on polished rolls, it becomes nearly as hard and elastic as 
“cold rolled” steel. As a conductor of heat and electricity, it also ranks very 
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high, conducting heat better than silver and copper, and electricity nearly as 
well. The specific heat is also very high, as shown in the length of time 
required either to melt an ingot or for it to cool off after casting. 

The fact of its being absolutely unaffected by wet or dry air, sulphur or 
sulphur vapors, commends its use in ornamental work, as it takes a polish 
equal to silver, and retains it under the most disadvantageous circumstances. 
The specific gravity varies between 2.58 in the cast metal and 2.68 when rolled 
or hammered. In tensile strength aluminum varies between 30,000 and 40,000 
pounds per square inch, while when alloyed with copper to form aluminum 
bronze, the tensile strength runs up from 60,000 pounds to 110,000 pounds per 
square inch. 


Eternal Vigilance in the Boiler Room. 

A curious illustration of the necessity of eternal vigilance in the boiler 
room, came to our notice afew days ago. The particular engineer that we 
have in mind isin the habit of shutting off the water column when leaving his 
boiler for the night. One morning he opened the cocks as usual, as he sup- 
posed, and proceeded to get up steam. After a time, it occurred to him to 
consult his gauge glass, when he noticed it was either full or empty—he 
couldn’t tell positively which, but from the appearance of it he judged it to be 
be full, and the subsequent events proved his judgment to be correct. Pro- 
ceeding, therefore, to his blow-off valve he opened it and allowed a consider- 
able amount of water to escape. About this time it struck him that it would 
not be a bad idea to examine his try-cocks. Finding nothing but steam he 
became greatly alarmed and hauled his fire with great expedition, and sent 
for one of our inspectors, to whom he explained that he could not make steam. 
The inspector, viewing the fire on the floor, said he did not wonder much at 
that, and immediately suspecting the cause of the trouble he stepped up to 
water column and examined the cocks. The lower one was broken, so that 
the wheel turned freely on the stem, while the valve remained pressed against 
its seat. Upon opening the broken valve the water in the glass immediately 
ran out, and the trouble was atan end. Water was then pumped in, the fires 
were re-started, and all went on as usual.—[The Locomotive. 


AT Pittsburgh iron is rolled so thin that 12,000 sheets make an inch, 


























A NEW THING IN STEEL SHAFTS AND GUNS. 





According to an exchange, the manufacture of heavy guns of good quality 
and at short notice, which some think may be a serious problem for the Gov- 
ernment to solve in the near future, promises to be provided for by an 
improvement patented recently by John Shinn, of Roxborough, England. 
The invention is a new method of constructing large masses of steel, iron, or 
bronze, by building them up of small parts previously cast or rolled, and 
either welded together by electricity or brazed. This process is intended to 
be applied to the manufacture of heavy ordnance and shafts. 

The old method of making large guns is to make an immense casting, 
bore out the centre, and re-enforce the tube where the greatest strain is 
caused by firing, with a number of surrounding jackets and rings. But even 
with the most expensive plant and the exercise of the greatest care and 
experience, it is said to be impossible to make these immense castings and 
have them perfectly homogeneous throughout. Concealed defects are 
probable, consisting of gas holes and holes caused by shrinkage when the 
steel cools, and even though the casting be perfect, the exterior of the tube is 
always harder and tougher than the interior, which is the opposite to what is 
desirable. 

Mr. Shinn, however, proposes to use small ingots of steel, which are less 
apt to contain concealed defects. The ingots are cold rolled into longitudinal 
section of the gun or shaft, welded together and bound by rings and jackets, 
as in the old method. Cold-rolling is said to increase the torsional strength 
about fifty per cent., and the strength of the gun is made uniform throughout. 

The inventor claims that beside producing better work by his method, it 
can be done much more quickly and at an expense very much less than that 
of making guns and shafts from such enormous castings as now are used. 
Comparing the two methods, he says: ‘Mine is 50 per cent. cheaper in gun- 
making, and 75 percent. cheaper in shafts, and a heavy gun that takes two or 
three years to construct after the old plan could be turned out in from two to 
three months by my method.” 

The necessity for improvement in the manufacture of shafts isshown by 
the fact that 222 ocean steamers broke their shafts between 1881 and 1884. The 
causes of breakage in these cases were, of course, concealed defects, as the 
shafts are always supposed to be perfect before being used. In increasing 
torsional strength and lessening the chances of concealed defects, Mr. Shinn 
expects to revolutionize this branch of steel making. 





Proposed Paris Ship Canal. 

The commission appointed to inquire into the scheme for making Paris a 
seaport, has now issued its report. In this it is stated that the canal is of a 
nature to increase the commercial activity of France by bringing Paris into 
more direct communication with the great producing centres, and would in 
particular enable the city to compete with Antwerp, the commerce of which, 
it is said, is increasing year by year to the detriment of French ports. No 
insuperable engineering difficulties are to be encountered, and even taking the 
most pessimistic estimate of the cost, viz., 200,000,000 francs, it is believed that 
the traffic would be sufficient from the very commencement to earn interest 
on this. French estimates of the expenses of canal construction will, how- 


ever, be received with some caution after the gigantic fiasco of Panama. 
Proceeding, the report goes on to say that the heavy sacrifices made by 


France, in the past few years, have not succeeded in meeting the competition 
of Antwerp, the trade of which has risen in a few years from 1,000,000 to 7,000,- 
ooo tons, and affirms that the only chance of doing so now is by rendering 
Paris accessible to sea-going vessels. It is further stated that in the event of 
another war it would be impossible to starve out Paris, as in 1871, were the 
canal made, though it is not easy to see the grounds of this statement, as one 
would think that the canal could be blockaded without much difficulty. The 
canal would be 180 kilometres long, and a depth of 6.2 metres is proposed for 
the channel, the breadth of which at the bottom should be half as wide again 
as at Suez: The spoil from the excavation could, it is said, be advantageously 
disposed of in raising the level of some low-lying lands along the banks of the 
Seine. Whether the work will be undertaken by the government remains to 
be seen, but it is on the whole unlikely, as the engineers of the Seine are said 
to be opposed to the scheme, and if the government do not take it up, no 
other body in France will, of that we may be certain.—FEuginecring. 


A Remarkable Casting. 

A casting of remarkable form and weight is on exhibition at the Paris 
Exposition. It is shown in its untrimmed condition and weighs about 24,000 
pounds. It consists of the frame, cylinders, cross-head guides, shaft blocks, 
condenser, air and feed pumps of a triple expansion engine, all contained in 
one casting. It was designed by M. Resimond, head of the foundry depart- 
ment at the works of the John Cockerill Co., of Seraing, Belgium. 

The casting is not meant to serve any purpose, and is not likely to be 
duplicated for any practical purpose. It shows, however, what can be accom- 
plished by the pattern-maker and molder. The boring, planing, drilling and 
finishing of such a casting would necessitate the designing and construction 
of special machine tools of a massive character. 





New Swiss Aluminum Process. 

An ingenious kind of furnace has been devised for the production of 
aluminum according to the new Swiss process now being introduced. This 
furnace isa large carbon block, hollowed out in the proper shape, and enclosed 
by a frame of iron; in the smaller furnaces a single block of carbon is used, 
and the iron is cast around it, while for larger sizes slabs of carbon are 
employed, being held together by wrought-iron bands. There is an opening 


in the bottom of the furnace for drawing off the reduced metal. The electric | 














current enters the crucible through a carbon electrode which enters the top, 
and which consists of a bundle of carbon slabs ten feet long, seventeen inches 
wide and nine and one-half inches deep. The distance of this electrode from 
the surface of the molten metal is regulated by an attendant, this distance 
being very small, preferably not over one-fourth of an inch, and one of the 
electrodes is consumed in producing about half aton of aluminum. Briefly, 
the furnace has a carbon pole at the top, and the current passes in by it, 
through the melted aluminum oxide, to the reduced metal at the bottom, the 
ore is decomposed, the oxygen passing upward and attacking the carbon 
while the molecules of the metal travel downward and are merged in the 
metal bath. 





CHARCOAL !RON WORKERS IN THE NORTHWEST. 





The members of the United States Association of Charcoal Workers 
arrived in Duluth September 19. There were about sixty in the party. They 
were met at the depot by acommittee of members of the Chamber of Com- 
merce and others, and welcomed to the city. They came from Milwaukee, 
where the annual meeting was held, and they visited Duluth on the urgent 
request of their secretary, John Birkinbine, consulting engineer of the Duluth 
Iron & Steel Works. Thursday, the roth, the association spent at Ashland, Wis., 
enjoying the courtesies of that city and viewing the large charcoal furnace 
there. Friday, the 20th, they went to West Duluth to inspect a great manu- 
facturing works there. In the evening a lunch was served them by citizens of 
Duluth. Sunday was spent viewing the city and environs. For Monday 
Vice-President Carpenter, of the Duluth & Iron Range, tendered the use of a 
special train and the party spent the day at the Tower mines, returning late 
Monday night. Tuesday afternoon the party left for home via St. Paul. 

Among the members of the association were the following: President, I. 
M. Bean, Milwaukee; Secretary, John Birkinbine, Philadelphia; Vice-Presi- 
dents, H. R. Stoughton, Shelby, Ala.; George B. Wiestling, Montalto, Pa.; J. S. 
Van Alstyne, Wyandotte, Mich.;J. D. Potts, Philadelphia; J. C. Fuller, Pine 
Grove, Pa; G. M. McCauley, Harrisburg, Pa; L. Heber, Sotith Joanna, Pa.; A. G. 
Curtin, Jr., Roland, Pa.; Percy Warner, Warner, Tenn.; Dr. H. M. Pierce, Nash- 
ville, Tenn.; Charles H. Brown, Knoxville, Tenn.; W. H. Rood, Ishpeming, 
Mich.; J. A. Mathieu, Detroit, Mich.; H. H. Noble, Elk Rapids, Mich.; F. P. 
Miles, Copake Iron Works, N. Y.; M. Lyman, Waverly, N. Y.; Walter Crafts, Col- 
umbus, O.; W. N. McGugin, Olive Furnace, O.; E. S. Noble, Anniston, Ala.; 
Willard Warner, Tecumseh, Ala.; H. A. Crawford, St. Louis, Mo.; O. D. Case, 
Hartford, Conn.; M. B. Richardson, Lone Rock, Pa.; M. Hoagland, Rockaway, 
N. J.; R. M. Hunt, Ashland, Wis.; C. E. Coffin, Muirkirk, Md.; George G. Lob- 
dell, Wilmington; E. W. Crichton, Oswego, Ore.; Jacob Wiler, Max Meadows, 
Va.; E. Sjosdedt, Katahdin, Me. 





Progress of the Forth Bridge. 

The gigantic bridge spanning the Firth of Forth is now almost completed. 
Its structural dimensions are something enormous. Regarding its claim to 
be the Eighth Wonder of the World, it will be said that the Eiffel tower is a 
very considerable rival. Comparisons, however, fatally cripple the wonder of 
the Paris Exposition. It is stated that if one of the cantilevers of the bridge 
were set up on end it would very nearly equal the Eiffel tower in height, 
besides containing twice the amount of metal. When finished, the Forth 
bridge will contain 50,000 tons of the finest steel manufactured; the Eiffel 
tower contains only 7,500 tons of iron. The bridge has been seven years in 
constructing; the tower was raised ina few months. The Forth bridge is 
over a mile in length, and although not so long as the Tay Bridge, which 
slightly exceeds two miles, dwarfs the latter as regards height and general 
dimensions. The Forth bridge has been made sufficiently high to allow the 
free ingress and egress of the largest vessels, and the supports are as high as 
St. Paul’s. One who has seen the structure says the iron-clad “ Devastation,” 
which was passing under the bridge at the time, looked a perfect midget in 
comparison. It is expected that the bridge will be finished by October. 





A Specimen Stee, Building. 

The new building for Rand, McNally & Co., on Adams street, Chicago, 
will contain 15 miles of steel railway, 65-lb. rails in the foundation, besides the 
12-inch and 20-inch steel beams. In the building there will be 12 miles of 15- 
inch steel beams and channels, 2'4 miles of ties and angles in the roof, 7 
miles of tie-rods, 10 miles of Z steel in the columns, 12 miles of steam pipe, 
350,000 rivets and bolts, 7 acres of floors, the boards of which would reach 250 
miles, were they laid end to end. If all the fire-proofing and concrete used in 
the building were made into a pyramid 4o feet square at the base and tapering 
to the apex, the pyramid would stand as high as the Eiffel tower—1,oo0 feet. 
[American Engineer. 





AN invention which promises to revolutionize the method of discharging 
firearms has been lately under the consideration of the British War Office. 
It consists in firing the cartridge by electricity, and experiments in connection 
with the new rifle are in progress. It is claimed for the new method that it 
will be more rapid, will do away with the necessity of detonating composition 
in the caps, and thus avoid all chance of a premature explosion. The system 
has already been tried with success by the German Government at Berlin and 
by the Italians at Rome. 





A MANUFACTURING concern in Bochum has lately signed a contract for 
12,000 tons steel rails destined for the Brazils, and this contract was secured in 
spite of English and Belgian competition. It is stated that considerable 
tenders are out for steel rails forexport to Asia Mi1or, Roumania, I'aly, and the 
South American Republics, a large proportion of which will probably be 
secured by German works.—[London Iron & Coal Trades Review. 
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AMONG THE IRON MINES. 
Lake Superior Mining Notes :— 
MENOMINEE RANGE. 

We learn from the Curren? that the drill hole of the Menominee Range 
Exploring Co. is now 230 feet deep and the bottom is in slates. Some good 
work has been done in the drilling of this hole, the amount drilled ranging for 
several days from eighteen to twenty-two feet. 

The Great Western mine, near Crystal Falls, has sent out from Escanaba 
this season 28,738 tons of ore. The shipment could have been made much 
larger, but more attention has been paid in getting the mine in bettter shape 
to operate more rapidly. Considerable dead work is in progress in and about 
the mine, and another season will see this property as well equipped with 
mining appliances as any in the district.—|Mining News. 

Capt. W. H. Morrison is following up test-pitting at the south end of the 
Hollister property. The work is about 300 feet south of the main working 
shaft and at present two pits have been bottomed, one of them resting on the 
foot wall and another thirty feet west bottomed in ore at a depth of thirty 
feet. This pit will have a depth of forty feet to-night, and next week a cross- 
cut will be carried west across the formation on top of the ore. When the 
width of the vein is determined at this point other exploratory work will be 
done further south—[Mining News. 

The Mining News has frequently announced that there was talk of 
resuming mining operations at the Junietta, or Kimball mine, but each and 
every time the rumor proved without foundation. Now, the announcement is 
again made and from what can be learned there seems to be reasonable assur- 
ance that there is something in it. T'wo furnacemen, Messrs. C. M. Wheeler, 
of Marquette, and a Mr. King, of the Lehigh Valley district, Ohio, have agreed 
to take the property at an early date. A letter from Mr. King this week 
instructed Mr. Kimball to go on and get things in shape to work and that he 
(King) would come next week to close the bargain. 

The Monitor mine, in the Crystal Falls district, is sending out about 300 
tons of ore per day and has shipped from Escanaba so far this season 7,000 
tons. The mine has nowa depth of 150 feet and considerable new work 
is being done underground, by which 5,000 tons has been broken and is yet to 
be raised. A newstope is soon to be commenced at the east end from the line 
adjoining the Paint River mine. “B” shaft at the south end is sixty-five feet 
deep and will not be lowered, but connection made by a stope from under- 
neath. Ata point about sixty feet south of “B” shaft, the ore vein seems to 
divide, one branch extending straight west in the direction of the old Crystal 
Falls mine and the other swinging more to the north, having a dip in that 
direction, 

MARQUETTE RANGE. 

The Grand Rapids company has bottomed a test-pit in a fine quality of 
hematite, ashort distance west of the main-working shaft and near the office. 
We understand a diamond drill is to be used in the further exploration of the 
property, and that work with it will be commenced within a few days.—{Iron 
Herald. 

Stock of the Republic Iron Co. has advanced five dollars per share during 
the past few days. 

The case of John Humble and others, principal among whom is the widow 
of the late Joseph H. Johns, of Negaunee, Mich., against the Anvil Mining Co. 
Gogebic), concluded in the U. S. Court, at Marquette, on Monday, with a ver- 
dict for the plaintiffs of $5,943.79. The claim was for about $10,000,—[Herald 

The Chapin mine produced over 50,000 tons of ore during the month of 

August. 
Lake Angeline, at Ishpeming, will be pumped dry as soon as the city se- 
cures another source of supply for its water system. The lake is underlaid 
by a body of ore,and the companies which own the lands in the vicinity will do 
the work of draining off the water.—[Herald. 

It has come to the knowledge of the A/:ning Journal that the option held 
by the Schlesinger syndicate on the Queen, Buffalo and South Bffualo mines 
has xpired, and that a renewal was not sought, so itis supposed that the German 
syndicate has abandoned the purpose of securing control of these properties. 
There is a likelihood of their being taken by another combination of capital- 
ists, however, unless our information is misleading, as other parties are ex- 
pected here within a few days to examine the mines with a view to purchasing. 
At the price that is asked for them these properties offer a tempting oppor- 
tunity for investments to persons desirous of putting money into productive 
iron mines, and we cannot resists the conviction that the Schlesinger people 

if they are still in the market for iron properties—let slip a good chance to 
get hold of an unusally good group of mines when it failed to take these under 
the option that it held.—{ Journal. 
GOGEBIC RANGE. 

Ever since the Colbys have resumed possession of the Colby mine, at 
Bessemer, says a writer in the Milwaukee Sev/ine/, more attention has been 
paid to getting the property in good shape than to securing a large output. 
It is said that Pickands, Mather & Co., of Cleveland, who operated the mine 
under a lease from the fee owners, directed their ore shipper to get out all the 
ore possible within the time covered by their lease, and, in consequence, when 
the Colbys again took hold of the management of the great mine they fouud 
everything in a very dilapidated condition, There is not a very large force of 
men at work there, but the mine is being brought back into a first-class con- 
dition. The mine has produced in the last five years nearly 1,000,000 tons of 
In 1885 the output was but 84,312 tons, while last year it was 885,458 tons. 
The mine conld produce 1,000 or 1,200 tons daily now, if there were sale for 
the ore. The fee owners, who are now operating it are holding it at such 
prices that the ore does not sell readily. ‘I presume,” said a Gogebic range 
mining man, the other day, “ that the Co!bys are not over anxious to sell, any- 
how, as they want to get their mine in tip-top shape before getting out large 
quantities ofore. I visited the mine the other day, walked up the big hill, 


ore, 





which is steep and high enough to take one’s breath entirely away before get- 
ting to the summit, and I took alook around. The new superintendent has 
made wonderful changes in the appearance of the surface. The old work- 
ings are all crushed in, but new levels have been opened. The Colby used to 
be asurface mine, but all the mining is now done in shafts. The company 
owning the Colby possesses three contiguous sections of land. The mine was 
first worked in two deposits called the north and south veins, but they really 
constituted one great body of ore resting on a quartzite foot-wall. The levels 
are about 600 feet in length, but the total distance between the extreme east 
and west points of the mine is more than twicethat space. The foot-wallend of 
the mine is still held up by the ore pillars, some of which are very large. In 
the fifth level there are three that are from forty to fifty feet wide and 100 feet 
long. There are pillars in all of the levels, and one at No. 3 shaft is 8ox120 
feet.” 

The sheriff sale of the lease-hold of the real estate of the Superior mine 
came off last week. It was bid off by Rudolph Nunnemacher, as trustee of the 
company, for $6,000. He also bid off the personal property of the company at 
a former sale. This litigation and sale is supposed to be all among the stock- 
holders, and not likely to in any way affect the operation of the mine as usual 

Capt. Thos, Luxmore is reported to be having good success in the develop- 
ment of the ore body at the Eclipse, just east of Wakefield. That is a part of 
the range that offers good encouragement for development. 

The Norrie employs 1,300 men, the Ashland 750, the Pabst 350, and the 
Aurora 450. 


Lake Superior Shipments ot lron Ore:— 

Shipments of iron ore from the mines of Lake Superior, for the season of 
1889, up to Wednesday, September 18th, are as shown by the appended state- 
ment, condensed from the Marquette Wining /Journal : 


MARQUETTE RANGE. 
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Buffalo, South.............00 2,774 Jackson, pit 8....... cose EQiSGAL DRUG OUE Ge cessscecvecssscestcscn 16,976 
SIO cuscusessocys ss. 44,877 Jackson, South.............. 12,004 Salisbury Bessemer. 21,263 
Champion ....... .+-447,040 Lake Superior...........0000 43,905 SIMSON. .....cccccccceces 449 
CIOVEIERG .. . cacceecseiscesssonves RIS cones anesdeccscccenntteveazess 25,764 South Buffalo.. 45,056 
Cleveland, Hematite..... 37,631 Lucy.... . 14,143 Superior 103,744 
ra PS , Se ene 96,268 Marquette........ - 55,977 Superior, Hemat 67,598 
Curry... - 13,225 Marquette Ore Co.. 2,721 Volunteer 30,120 
Detroit. 4,995 Michigamme....... - 25,953 Webster..... 117 
BINS, cadetncecsensas 3,895 Milwaukee 42,791 West Repub 1,062 
East Champion..... . 2,697 Negaunee...... 61,267 Wetmore 12,890 
East New York................ 14,531 North Champ 7,109 Winthrop 16,340 
WRIWOR scsevavisersspderesenass «. 893 Pitts. & lL. Angeline...... 169,822 WOrk.....00..cosccesee 12,544 
Stal, WERTH TAI ss cis sasecensscetncc ess coriensansdcaunresstacacssiodvonsensiencdiadaccsoresnatenis 1,840,170 
MENOMINEE RANGE. 
PP RMITE 5. < cscaavennonvensnertaes 613 Half & Half.........sseee-+ 4,059 Norway............. oi sve: Mb Ae 
RPE: csivecess senses cee 34:790 Hamiltonr........scscosecrere 7,362 Paint River vs» 18,301 
Chapin .........ccccccrccsecsesees 362,040 Iron Se sos<ensen RGD i 8,840 
Commonwealth............... 68,074 TAA BtO0. 00e 5.0eccccccessenee 77,531 4,390 
eceeeasaie ee eee 504 
..-- 96,403 Mastodon, South ........... 2,094 4,754 
116,722 MiI1IC.......000eeeeee ws 9,902 ve TI7, 151 
Great Western... . 28,738 Monitor 6,930 wee 9,616 
Total, Memomsimee RAMWE ::. cnssasccwessccsccsscecesecececcnccccesctshoonsasonsbiodccseosscsvecascessosess 1,326,552 
GOGEBIC RANGE. 
NIE ics ccenues es ceeranaae Pe ge ee ne ee RN a icisass sen hcencavaicdein 
PT RTG..6ccvssonceses avncease 177,602 Ironton : MII <ciikapdesonsspatsecveauoncae 
BBG OEB cccccccccece copcnvceecsense 146,781 Montreal 5,233 Section 33 south 
BrOthertOns .....<cccscesecsceese AOFEB TUDE IR eos cnvcncsccesescepnsceccosis 853 Sellwood Colby 19,542 
CATY...ccccccrcccrssees coresesevees 33,994 North Montreal............. 24,610 South Colby..............ses06 39,005 
Colby, Beaver.........0-s:00+ 32,401 North Section 33............ 13,097 South 15 Colby... eee 10,221 
Germania A | CRRENEEE, .concssaneceorsbecessane BREE WE BOR evinaicecenscccvasconsmes 13,412 
Globe......... SD URTUEL coudncrscacedbansersecucccnecs 72,124 
Iron Belt...... $0,883 PALES coocccccoccccssseccccsocceses 9,960 
nial TSO TRIE ccs cahnccnsesenngnseindaniesenksgksuneonshtangaebidshanconbpthigipeneaissdnenell 1,378,996 
VERMILION RANGE. 
Chandler Mine...........+++ 246,237 Minnesota Iron Co.........410,018 PiOMe€ET...........cccsesreceesees 2,168 
Wisin, Sei ann sith MEINMND .---, 5sc2. coun ch ccasusuentnmmbnasnhaints 20 hasaasanamaktbhanmnabunmenaesamennsanll 658,453 
CBE TI, no ncencacesedaniganantncteonedsse sgnacs dansendnctncshsneasebthanssbensdesiasecestandanebessnceabael 5,103,171 
To corresponding date Of 1GBB.........cccccrcessoes.sncseovocecevonepecesorrcncanccnesevoneecssssnsasee 3,161,502 


There is no falling off as yet in the volume of ore shipments from the 
iron mines of Lake Superior, and it is quite safe to predict that the close of 
the season will see the lake shipments so close to seven million tons, that the 
rail shipments for the year will bring the total output up to, if not beyond, 
that figure. 


Ir is said that the disappointing performances of the Teutonic are due to 
defective stoke-hole arrangements, the firemen and engineers finding that the 
heat is almost unbearable. One account says: “Onan average, the revolu- 
tions made by the propellers on the outward voyage fell 15 per minute below 
the average counted upon, simply because the iremen and engineers from the 
above cause were unable to keep steadily at work, while the homeward trip is 
said to have been made with at least adozen furnaces banked up and out of 
use from the same reason.” The difficulty will be remedied. 

Iris estimated that the total length of telegraph lines of the world is over 
half a million miles, four-fifths of the land wires being in Europe and Amer- 
ica. This estimate includes 950 submarine cables with length of 89,050 miles. 
The growth of the telephonic service is alsoshown by the statement that there 
are now about a quarter of a million subscribers to the various exchanges, the 
United States having along lead. The town with the largest number of sub- 
scribers is Berlin (over 10,000), followed by New York (6,900), Paris and London 
each with 5,000. 


THE complete novel in Lippincott’s Magazine for November is called 
“Creole and Puritan,” and is by T. C. De Leon, author of “Cross Purposes,”’ 
“The Rock or the Rye,” etc., etc. In this, his last romance, Mr. De Leon has 
surpassed himself, and has painted a charming and graphic picture of West 
Point life, upon both its practical and social side. The characters of two 
young men, one an impulsive Creole, the other a cool-headed New Englander, 
are brought into fine contrast. 
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INDUSTRIAL SUMMARY. 
New Enterprises :— 

Incorporated: The Toledo Wire Nail Co., Toledo, O., capital stock, $60,000. 

The Smith Bridge Co., of Ohio, has filed articles of incorporation in Texas, 
with a capital stock of $60,000. 

It is stated that the Kentucky Union Railway Co. will build their machine 
shops at Lexington. The road is now under construction. 

A company has been organized at Freeport, Ill., with a capital stock of 
$100,000, that will commence the manufacture of bicycles at once. 

An Indianapolis paper states that J. B. McElwain & Co., of that city, will 
shortly erect, at Kokomo, the largest boiler manufactory west of Pittsburgh. 

The Canadian Pacific road has decided to erect extensive repair shops at 
London, Ont., that city having placed a bonus of $25,000 to secure the works. 

It is stated on good authority that arrangements have been completed at 
Springfield, O., whereby a rolling mill plant, using natural gas for fuel, is to 
be established at that place at once. 

The United States Fence Machine Co. was organized at Charlotte, Mich., 
with a capital stock of $25,000, The company will commence the manufacture 
of machines for making slat and wire fence. 

The Yost Writing Machine Co. has been incorporated at Louisville, Ky., to 
engage in manufacturing, by Henry Cummins, George R. Williamson and 
William T. Black. The capital stock is $100,000. 

The Cleburne Foundry & Machine Co. has been incorporated at Cleburne, 
Tex., by S. W. Wertz, V. Gray. W. T. Ramsay and others to establish foundry 
and machine shops at that place. The capital stock is $10,000. 

The National Screw & Tack Co. will build a brick manufactory at the corner 
of Stanton and Judson streets, Cleveland. The building will cost $15,000. Its 
ground dimensions are 40x120 feet, and it will be four stories high. 

The Hercules Iron Works Co.. of St. Louis, recently organized, has pur- 
chased the plant of the Woods Engine & Machine Co., and will begin the 
manufacture of street car and wagon brakes and machinery specialties. 

The Lancaster Iron Co., of Pittsburgh, was granted a charter at Harris- 
burg, recently. The directors are Edwin H. Smith, Charles S. Crawford, 
Charles C. Morrow, W. A. Schmidt, William Beal, L. H. Matthews and Frank 
W. Smith. 

Four weeks ago the Aegister stated that the establishment of a steel 
plant was an assured fact. Ever since then the assurance has been developing 
in an interesting manner; and the assertion stands as we madeit. The three 
nail mills of Ironton and Ashland have determined to build the plant to fur- 
nish steel for their nail product, and the arrangement of details is all that is 
now left to decide. One of these details relates to the location of the plant. 
The Norton Iron Works is, of course, desirous of locating near Ashland, and 
the Kelly and Belfont at Ironton. The decision of the question will depend 
altogether on where the best facilities and opportunities can be had. It will 
take not less than ten acres of ground. This, we understand, Ashland offers. 
If as good a location can be secured in Ironton we have no doubt but that the 
plant will be placed here. There are two mills here interested, and the loca- 
tion would naturally tend this way. The output of such a plant as proposed 
would be about 300 tons of steel daily.—{Ironton (O.) Register. 


Enlargements, Additions, Removals, etc.:— 

Cleveland Malleable Iron Co. will buiid a brick foundry on East Madison 
avenue, cost $5,700. 

The Lodge & Davis Machine Tool Co., Cincinnati, have increased their 
stock from $300,000 to $500,000. 

The Georgia Midland & Gulf Railroad Co. will enlarge their machine 
shops and round-house at Columbus, Ga. 

The Hoffman & Billings Manufacturing Co., Milwaukee, are building a 
large brass foundry as an addition to their works. 

The Edison Machine Works, of Schenectady, New York, have broken 
ground for a large addition to their present buildings. 

It is reported that the Texas Central Railroad Co. will move their machine 
shops and round-house from Corsicana to Houston, Tex. 

The Oil City (Pa.) Boiler Works is to add a foundry to its already exten- 
sive works, and will shortly be prepared to supply machine castings of various 
kinds. 

R. D. Nuttall & Co., Allegheny, Pa., have been remodeling their plant, 
preparatory to going into the manufacture of machinists’ tools, dies, special 
machines, etc. 

Alliance, O. offered the Gilliam Manufacturing Co. $7,000 to move there, 
but Lima showed $34,000, and Alliance has withdrawn in favor of Allen 
county’s capital. 

The stockholders of the Lebanon Iron Co., of Lebanon. Pa., have decided 
to build an addition to their plant, which, when completed, will double the 
present capacity. 

Shoenberger & Co., proprietors of the Juniata Iron & Steel Works, at 
Pittsburgh, will shortly commence the erection of an additional six-ton con- 
verter to their Bessemer plant. 

The United States Rolling Stock Co., of Anniston, Ala., are still enlarging 
their immense car works. The new addition on which they are inviting bids 
is for a building 1.280 feet long. 

The South Pittsburgh Pipe Works, at South Pittsburgh, Tenn., are enlarg- 
ing their works. And addition of 220 feet will be built to the main building, 
The capacity will be increased very materially. 

The Eagle Lock Co. at Terryville, Conn., is to build a large factory and 
will transfer the business heretofore carried on at Geneva, ©. About 200 
families will be added to the population of the town by the change. 

The Chicago Forge & Bolt Co., of Chicago, has acquired possession of 
the property of the Straight Fibre Iron Co., whose rolling mill was burned 





down some time since, and is re-building the plant. The company will roll 
bar iron for its own use in manufacturing bridges, bolts, nuts, etc. 

On Monday of last week, the Pennsylvania Railroad Co. let the contract 
for the erection of their new car-shops at Walls Station, about 15 miles from 
Pittsburgh. The buildings will consist of one brick semicircular repair-shop, 
432 feet in dtameter ; a brick paint-shop, 20 x 84 feet; five iron buildings and 
a brick office building. When these structures are completed the men 
employed in the shops of the company now at Torrens and Brushton will be 
removed to Walls and the old shops may be abandoned. 

Berry Bros., Columbus, O., manufacturers of bolts, have been organized 
since 1881. They have lately moved to their new works, situated on First 
avenue, and the Bee Line Railroad. The works are all brick, size of 
buildings 200x83 feet. They propose to carry on the bolt manu- 
facturing business with other lines of specialties. They have one anda half 
acres of land. There is no better plant built in the State. They will employ 
about 60 men when under full way. They report trade as good, with splendid 
prospects for the future. ‘ 

Fires and Accidents :— 

The machine shops of the Cincinnati Southern at Chattanooga, Tenn., 
were burned Sept. 13, causing a loss of $25,000. hree engines were burned, 
and a large amount of valuable machinery destroyed. 





Recent Notable Contracts :— 

The Woodstock (Ala.) Iron Co. shipped 200 tons of pig iron to Ontario, 
Canada, recently. 

The King Iron Bridge Co., of Cleveland, O., have received the contract at 
$24,000 to build the Poteau bridge at Fort Smith. The piers will be of iron. 

The drive wheel at the new iron works mill will be the largest of any in 
Fall River, Mass. It was cast at the Corliss machine shop at Providence, R. L, 
and is 28 feet in diameter. It has a face 114 inches wide. 

It is thought that the Phoenix Bridge Co. of Philadelphia, Pa., who are the 
contractors for the iron and steel bridge across the Ohio river, at Louisville, 
will begin work this month. The estimated cost is $1,000,000. 

The Shickle, Harrison & Howard Iron Co., of St. Louis, have received the 
contracts for supplying that city with water pipe and special castings. The 
contracts amount to more than $40,000. The price on water pipe was $24.45 
per ton. 

The National Iron & Brass Works, of Dubuque, have been awarded the 
contract of supplying Fremont, Neb., with a Smedley compound condens- 
ing duplex pumping engine of 1,500,000 gallons capacity, together with an 
increase of water supply and system of mains. The contract amounts to 
about $30,000. 

The Hughes Steam Pump Co., of Cleveland, have just completed one large 
compound -engine and one high pressure pump for water works in Natchez, 
and also have the contract for putting in the pumping machinery in 
Wyandotte and Albion, Mich., which calls for compound, duplex, high 
pressure and condensing machinery. 

The Morgan Engineering Works, of Alliance, 0., are constructing what is 
claimed to be the largest and most powerful steam hammer ever made in this 
country. Its weight complete will be 600 tons, of which 450 will be in the 
massive anvil block. This block is made in sections of 35 tons each, of which 
the topmost, that directly receives the blow of the hammer, will be cast in 
steel at the Otis Steel works in Cleveland. The first of four cast-iron hous- 
ings, each weighing 4o tons, was successfully molded at Alliance. The hammer 
goes to an Eastern firm and will be used in forging steel for armoring vessels 
and constructing cannon for the United States government. 





General Industrial Notes: 

The Avery Stamping Co., Cleveland, invite the attention of the milling 
trade to their corrugated elevator buckets. Mr. H. W. Caldwell, of Chicago, 
will answer all inquiries in this regard. 

Sealed proposals will be received at the office of the Supervising Archi- 
tect, Treasury Department, Washington, D. C., until 2 o’clock, Pp. M., on the 8th 
day of October, 1889, for furnishing and fixing in place, complete, the low-pres- 
sure return circulation steam-heating apparatus, required for the surgeon's 
house at the United States Marine Hospital, Cairo, II. 

The Colorado Coal & Iron Co. have discontinued their rolling-mill at 
Denver, Col., and have concentrated all their works at Bessemer, near Pueblo. 
Extensive repairs in the rebuilding of heating furnaces and in the substitution 
of machinery for manual labor have recently been made at the rolling-mills 
and steel plant, and improvements have also been made in the iron-pipe works, 
placing the whole establishment in fine condition. 

The wonderful recuperative powers of the Cambria Iron Co., which 
suffered so severely from the Johnstown flood, were shown recently when the 
directors declared the regular semi-annual dividend of 5 per cent. Within a 
few days 115 has been asked for the stock and 103 paid. Although the Gautier 
steel department of the works were swept by the flood and leveled to the 
ground, the company has already partially restored the plant, and is rapidly 
resuming full output.—[Philadelphia Record. 

A party well informed on the affairs of the Illinois Steel Co., states that 
they have $5,000,000 on hand in capital stock, cash or its equivalent at the date 
of organization ; that the-company have also had more business offering all 
Summer than they could take care of, and prices showa good margin of 
profit. Such has been the rush of business, the company have been obliged 
to buy pig iron in spite of their own great resources. A large new blast fur- 
nace is building at the Joliet works. The making of steel plates on the new 
grounds at South Chicago will be commenced as soon as possible, as the com- 
pany expect to build a large fleet of steel steamers for the lakes.—[Ex. 


AMERICA has 200,000 telephones, more than the rest of the world combined. 
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THE TRIENNIAL CONCLAVE. 


Low Rate Excursions to Washington, D. C., via the Pennsylvania Lines. 

Tickets to Washington, D. C., for the Triennial Conclave of the Knights 
Templar, will be sold to all applicants from the principal stations on the Penn- 
sylvania Lines West of Pittsburgh, at the rate of one lowest limited first-class 
fare for the round trip on October 4th, 5th and 6th, 1889, and tickets may be 
obtained at any station if timely notice is given the agent. They will be good 
returning until October 31st, and special arrangements have been made to 
accommodate passengers desiring to visit New York. For complete informa- 
tion call upon or address the nearest passenger or ticket agent of the Pennsyl- 
vania Lines. This Triennial Conclave will be a memorable sight, and there is 
no better time to visit the East than in the Autumn. 





RE-UNION excursion Ohio to Michigan, Tuesday, October ist, 1889, over 
Wheeling & Lake Erie, and Toledo, Ann Arbor & North Michigan Railways. 
Special excursion rates for this occasion, with limit of tickets good for return 
passage any time within 30 days. The points in Michigan to which excursion 
tickets will be sold are Ann Arbor, Hamburg, Howell, Durand, E. Saginaw, 
Owosso, Ithaca, St. Louis, Alma, Mt. Pleasant. For further particulars and 
excursion tickets apply to any agent of the Wheeling & Lake Erie Railway. 





THE trial trip of the cruiser Ba//imore, which was completed on Septem- 
ber 14th, is reported to have been a decided success. She attained a maxi- 
mum speed for one hour of 20;4; knots, and is pronounced the fastest man- 
of-war afloat of her size. 





LIST OF PATENTS. 


Relating to Iron, Steel, Metal, Machinery, Hardware and Mining Interests 


Reported expressly for this paper by H. T. Fisher, (late Ex. U. S. Patent 


Office), Patent Attorney, 34 Blackstone Building, Cleveland, O. 
PATENTS BEARING DATE SEPTEMBER 17, 1889. 

Bolt, blank-forming machine, W. E. Ward, Port Chester, N. Y. 

Bolt-threading machine, J. A. Beecher, Mishawaka, Ind. 

Bolts or bolt-blanks, machine for dressing, W. E. Ward, Port Chester, N. Y. 

Hinges, machine for making wire, D. L. Hill, West Swanzey, N. H. 

Metal Ties, making, H. Aiken, Homestead, Pa 

Metal with natural gas, treating molten, F. L. Slocum and H. W. Lash, Pittsburgh, Pa. 

Screw threads on articles of sheet metal, machine for forming, W. F. Lewis, Waterbury, 
Conn. 

Seaming machine, metal, H. F. P. Ewers, Lubeck, Germany. 

Sheet metal shaping machine, H. Aiken, Homestead, Pa. 





DO NOT HESITATE 


To write us for estimates on any kind of Printing or Blank Books. 





We make a specialty of 
Fine Catalogue Work. 


We can save you money. 





COR. ST. CLAIR AND WOOD STs., 
CLEVELAND, OHIO. 





Combined Punch and Stock Shear. 


” 


Seven sizes with 8”, 10” or 12” blades, and 6” to1s” Throat 


Punch. Weigh too to 600 pounds For light or heavy 
work, Boiler and Stack Builders, Carriage and Copper 
Smiths, and Railing Makers, &c Can punch near the 


edge, Angle and Flange Iron, Pipe and Stacks, Etc. 
ADAPTED for cutting Bar Iron, especially Sheet Iron 


of all kinds, for Trimming, Slitting, Etc Also make the 
Punch and Shear separate. 


TOOLS FOR WORKING SHEET METAL. 


Squaring Shears and Slip Roll or Plain Forming Rolls, &ce 


Bertch & Co., 


CAMBRIDGE CITY, IND. 


B@ Write for circulars and mention this paper. 








PARKER & MEIKLE, 


Practical Steam Fitters and Plumbers. 


High and Low Pressure, and Exhaust Steam Heating. All Sizesof Pipe Cutting 
a Specialty. Jobbing promptly attended to. S@®-Telephone 2260. 


l1lS Water St. - - CLEVELAND O. 


Upri , oe 
STEAM ENGINES, rr priatic and Semibortante 
3 to 26 Horse-Power. Illustrated pamphlet free. 


JAMIES LEFFEL & CO., 


300 Lagonda Avenue, - - SPRINGFIELD, O. 







Address 





G. W. STOCKLY, President. 


J.J. TRACY, Vice-President. W. F. SWIFT, Secretary. 
J. POTTER, Treasurer. 


N.S. POSSONS, Supt. W. J. POSSONS, Asst. Supt. 
S. M. HAMILL, JR., Assistant Secretary. 


THE BRUSH ELECTRIC CO. 


Sole Manufacturers under all the 


PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO MOTORS, ETc. 


The Brush Light Still Leads the Field. 


No other System in the World equals ours in Simplicity, Durability, Earn- 
ing Capacity, Reliability. The Best is always the Cheapest. 
45,000 Brush Are Lamps now in use. Self- 

Regulating Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CoO., 


CLEVELAND, OHIO, U. S. A. 





8@ Agencies Everywhere. 





FREE OF COST! 

If you have decided to place a tin roof upon your house, you should, in justice to 
yourself, obtain the best possible information in regard to tin for roofing purposes 
No property owner can afford to remain ignorant, oh na whole volume of informa 
tion devoted to the selection, laying and painting of atin roof can be had for the 
asking. Messrs. Merchant & Co. are conceded to be authority on tin roofs. They 
have devoted much time, labor, and money in presenting in readable shape, a 
mass of facts upon this subject, which are of great interest to property owners 
The constant inquiry from property owners for these books evinces the fact that 
there is considerable quiet thinking being done just now by a large number of 
gentlemen who have heretofore given the subject very little consideration. What 
the outcome will be almost any one can anticipate A better class of roofing is sure 
to follow as a natural consequence A wise property owner will send for Merchant 
& Co.’s new book; and after reading it, he will certainly conclude that there was 
much that he did not know upon the subject of tin roofs From the Philadelphia 
Real Estate Record 
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Caldwell Sash Balance 


Is a Simple, Compact and Durable Device, Superior to al 
Other Methods for 


Balancing Window Sash. 


It is cheap, easily applied, and gives perfect satisfaction. 
Adapted to old and new windows, and does not require 
box frames. Does not get out of order and 
is a PERMANENT FIXTURE. 





Send for Catalogue and Full Particulars to 


CALDWELL MANUF’G CO., 


291 State St., Rochester, N. ¥. 


JAMES FP. WITHEROW 


ENGINEER AND CONTRACTOR, 


LEWIS BLOCK, PITTSBURGH, PA., 
GENERAL AGENT FOR 


Whitwell Fire-Brick Stoves and Clapp-Griffiths Patents 


FOR THE MANUFACTURE OF SOFT STEEL. 


Specialty adapted forA No.1 Boiler Plates, Boiler Rivets, Wire Rods, Stay Bolts, Stamping Ware 
Nail Plates, etc. Will contract to completely erect, equip and place in operation blast 
furnaces, W hitwe ll stoves and re plants as above. As I manufacture at my 
own works, everything appertaining to blast furnace and steel works 
construction I can guarantee promptness and satisfaction. 











Bovnton’s Adjustable 
_ Alligator Wrench. 







Quick and handy inadjustmeut. Invaluable for work in close coils and corners that cannot 
be reached with other wrenches. Made entirely of drop forged steel. Four sizes. Manufactured by 


CAMPBELL PRINTING PRESS & MFC CO. 


Steam Sewer Pipe Presses. 


DRY PANS FOR GRINDING CLAY, 
WET PANS FOR TEMPERING CLAY. 


Improved Pug-mills, with adjustable Cast 
Iron Ends, J. Smith's Patent 


Press Feeders. 


KILN CRANES and SPECIAL CASTINGS. 


Complete Sewer Pipe and Brick Yard Machinery Outfits. 








60 William St., New York. 325 Dearborn St., Chicago, 


; B®” Write for Prices. 


STEVENSON & CO., WELLSVILLE, OHIO. 
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CITY OF MUSKEGON, MICHIGAN. 


THIS IS ALIVE ANDGROWING 
CITY. 


1870, Population, - - - 6,002 
1880, ‘ - - - 11,262 
1884, ™ - - - - 17,825 
1887, as - . - 25,000 
1889, - - - - - 34,000 





















The Coming Metropolis of Western 
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MANUFACTURERS! 





TOWN OF LAKETON 
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The present “DULL TIMES” have at least a ) 

one compensating element—opportunity is af- — 

forded to study the great question, so import: 5 Wass 

ant to Manufacturers, czy § p 











Where are the Great Manufactur- 
ino Centers of the Future 
to be Located ? 


While you are reflectine upon this ques- 
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INSIDE HARBOR. 
Length, 7 miles; average width, 2 miles; average depth, 30 feet ; bot- 
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tion see if you cannot find some ~ HORSE 
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you know that the CENTER OF POPULATION is no longer in the Eastern States ? 

you know that TWO-THIRDS of the POPULATION of the U. S. is located west of Buffalo, N. Y.? 

you know that the LAKE MICHIGAN DISTRICT is the very HEART and CENTER of this VAST 

POPULATION ? 

you know that out of the 42 STATES IN. THE UNION the EIGHT which abut upon the GREAT 

LAKES have HALF THE POPULATION and nearly HALF the RAILWAY MILEAGE of the entire 

country ? 

you know that thee COMMERCIAL and RAILWAY CENTERS of these EIGHT States are invariably 

located ON THE COAST? 

you know there is not a city in the U. S. of 150,000 inhabitants located off navigable water ? 

you know that the FOUR States that surround LAKE MICHIGAN have TEN MILLION PEOPLE, or 

ONE-SIXTH of the entire Union ? 

you know that MUSKEGON, MICH., is the THIRD city on Lake Michigan in point of population, and 

the SECOND in MARINE business ? 

you know that IRON and STEEL is the leading industry of the U. S.? 

you know that the LAKE MICHIGAN DISTRICT is producing STEEL cheaper than the EASTERN, 

MIDDLE or SOUTHERN STATES? 

you know that the leading manulacturers of the country are “catching on’ to the facts concerning the 

LAKE MICHIGAN DISTRICT ? 

you know that MR. ANDREW CARNEGIE, in a speech at Braddock, Pa , used the following language : 

“Tam credited with having said that the South was to be Pennsylvania’s ereat rival; but what I said was 

that it was to be the chief competitor for foundry iron in the eastern district of Pennsylvania. The South will 

not trouble Pittsburgh. Our competitor is not the South; it is Chicago. In the year 1887 the Chicago 

district made more tons of steel than the whole of western Pennsylvania, and I warn capital and labor in 

Pittsburgh that a severe struggle is in the future for both.” 

you know that MUSKEGON has the same FACILITIES for getting ORE and FUEL that CHICAGO 

has, and WATER FRONTS with RAIL connections can be had for nominal prices, which could not be 

duplicated in Chicago for millions of dollars ? 

you know that TWO of the GREAT TRUNK LINES of Railway (the PENNSYLVANIA CO. and the 

GRAND TRUNK) have recently extended to MUSKEGON ? 

you know that cargoes of commodities can be shipped by WATER from MUSKEGON to the gate cities 

of EIGHT States, or, in other words, to the commercial centers of THIRTY MILLION PEOPLE, without 

using a foot of Railway, and at LESS THAN HALF the cost for shipment the same distance from inland 

places by rail? 

you know it is a common occurrence to transport cargoes a thousand miles upon the Great Lakes for 60 

to 8o cents per ton, or 3 to 4 cents per 100 Ibs.? 

you know that MUSKEGON can put heavy merchandise into the business center of CHICAGO 

CHEAPER and QUICKER than the same quanitty can be moved by rail from points TEN MILES 

OUTSIDE of THAT CITY? This is done NOW, every day, at 3 cents 100 Ibs. and less. 

you know that inland cities cannot compete against such advantages ? 

you know that the EAST COAST of LAKE MICHIGAN averages from 15 TO 30 DEGREES WARM- 

ER IN WINTER than any other stretch of coast on the Great Lakes, or than inland points located in 

the same _ latitude ? 

you know that, owing to this PHENOMENON, the entire EAST COAST is a GREAT FRUIT BELT. 

Pleasant and desirable to reside in. Mean temperature in summer 70 degrees, in winter 25 degrees. Zero 

weather almost unknown ? 

you know that MUSKEGON is centrally located on this coast, and has nearly as much population, 

commerce and shipping as the balance of the cities and towns of this coast combined ? 

you know that MUSKEGON has six miles of water front filled solid with heavy manufacturing institutions ? 

you know that we have plenty of room left to accommodate with ample WATER FRONTS and all 

modern conveniences the largest institutions in the country, and that these SITES can be had at NOMINAL 

PRICES? Have gas, water, street cars, electric light, 20 miles paved streets, etc. 

you know that the Government record of VESSEL BUILDING shows which way the business of the 

country is drifting ? a 
COMPARISON | In 1888, steam vessels built on the eile alt ee. 


See U. S. Treasury Reports. 


“A WORD TO THE WISE IS SUFFICIENT.” 


No Paper Boom! No Wind Inflation! But Solid, Permanent Business! 


FOR FURTHER INFOBMATION, ETC., APPLY TO 


F.H. HOLBROOK, Sec’y Board of Trade, Muskegon, Mich. 

















ELECTRIC 


Gasoline ax Oil Torches 





FOR USE IN 


Foundries, Shops, Factories, 
And fort Out-Door Use. 


Not affected by wind or rain, producing fa 
large, brilliant, white flame, and light- 
ing for one cent per hour. § 


The Schneider & Trenkamp Co. 


CLEVELAND, O. 


THE BEECHER FURNACE 00., 


MANUFACTURERS OF THE 
Beecher Warm Air Furnace. 


Burns Hard Coal, Soft Coal, Coke or 
Natural Gas. 








ALSO 
Heating and Ventilating Engineers 


Estimates Furnished on Application. 





Office, 116 Viaduct. Works, Elm St., 
CLEVELAND, OHIO. 


A@Send for catalogue and discounts. 


TROWBRIDGE 
BOILER 


CLEANER, 


Using no Chemic- 
© als—nothing but 
Potatoes. 





P 
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The only Sure 
Remover and Pre- 
ventative of Scale 
in Boilers. 

Address, 

H. T. Sackett 
& Co., 
FOND DU LAC, 
wis. 








ESTABLISHED 1854. 


PETER GERLACH & CO., 


MAKERS OF 
Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leon- 
ard streets 
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A FULL LINE--LOW PRICES. 


Planing, Matching, Molding, Tenoning, Mortising, Boring, Shaping, Carving, Etc. 
Complete Outfits. 


Write for our New Illustrated Catalogue (just out) and our Latest Price List. 
Mention this paper. 


FRANK & CO., 176 Terrace Street, BUFFALO, N. Y. 


N. Haughton Foundry & Machine Com'y, 


MANUFACTURERS OF 
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STEAM ELEVATORS 
For Mills and Factories. 


Write for circulars. 


Enoines, Boilers and Power Transmittino Machinery. 
{18-130 South Huron St., TOLEDO, O.' 


BUNDY RADIATORS 
Steam and Hot Water. 








10,000 pleased parties using an aggregate 
of over 12,500,000 square feet of Bundy 
Radiators attest to their superiority. 


IF YOU DOUBT THIS 


We will send the list and consider it a favor 
if you will write to the parties for, 
their opinion. 





Send for catalogue with new designs of 
Arabesque Radiators for Oriental, Moor- 
ish and other Queen Anne rooms. 


. A. GRIFFING IRON COMPANY, 


673 Communipaw Ave., Jersey City, N. J. 








FREICHT AND PASSENCER 


ELEVATORS. 


L S. GRAVES & SON, 


Corner Center and Frank Streets, Rochester, N. Y 


New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 


SEND FOR OUR CATALOGUE. 





Cuyahoga Manufacturing Co., 


MANUFACTURERS OF PATENT 


BURGLAR ALARM DOOR KNOBS 


— AND— 
Burglar Window Alarms. 


Cheapest, most Reliable and most durable Burglar 
Alarms on the Market. 








JUSTICE’S 


“Reliance” Hydraulic Jacks, 





10, 15, 20 and 30 Ton Capacity. 


Broad Base and Ground Lift. Lowered by 
thumb screw. Best in the market and 


do not easily get out of order. 


PHILIP S. JUSTICE & CO., 


PHILADELPHIA, PA, 





Important to MERCHANTS, MANU- 
FACTURERS’ AGENTS and others 








engaged in trade with the AUS- 
TRALASIAN COLONIES. 





SYDNEY 
Trade Review & Prices Current. 


The oldest and only recognized com- 
mercial journal in N. S. W. 


Has a Large and Increasing Circula- 
tion throughout the COLONIES and 
offers to the above THE MOST 


JUDICIOUS ADVERTISING MEDIUM. 


Annual Subscription £1 1s. Write for speci- 
men copies and particulars. 


—-Published at the Offices: 


CHAMBER OF COMMERCE, 


Sydney, N. S. W. 








CLEVELAND DESK 60. 


W. MEASURE, Prop. 








——AND == 


Office Furniture. 


99 Ontario St. Telephone 2030. 


No Patent, No Pay. 
E. H. BATES, Attorney, 


WASHINGTON, D. C. 











Cleveland, O., U. S. A. 








Grand Arcade, Cleveland, 0. a@ Agents Wanted. 


Book on Patents Free. 
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[Copyrighted by The Bronson Supply Co., 1889.) 
‘“The knowing beasts that roam the wood, 
Like human folk know what is good, 
And when they have a meal to fry, 
The spider ‘‘NEVER BREAK ” they buy, 
While those who all advice refuse, 
Some other kind of spiders use, 
| That cracks across and breaks around, 
And spills their breakfast on the ground.” 
WHY “ NEVER BREAK” Steel Ware is SUPERIOR to all other grades. 
} BECAUSE 


WILL NOT absorb grease. WILL NOT impart flavor of previously cooked food. WILL NOT burn before cooking. WILL NOT scale like enamel. 
WILL NOT warp, and will ‘‘NEVER BREAK.” Are so easily kept clean that they are the 
HOUSEKEEPER’S DELIGHT. All sizes, 7, 8, 9, 10, 12. 





These Wonderful “* NEVER BREAK” Wrought Steel Spiders 


——ARE MANUFACTURED ONLY BY—— 


THE BRONSON SUPPLY CO. 


CLEVELAND, OHIO. 
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THE SWEET « CLARK Co., Marion, Ina. 


Manufactues of REFINED AIR FURNACE MALLEABLE IRON. 


Superior advantages on account of Natural Gas Fuel. 


Hardware Specialties. 


Aiso manufacturers of Curry-Combs, Hardware and Saddlery 
Bes Write for Price List and Catalogue. 





IRON AND STEEL MARKETS. 


Pic IRON. 
CLEVELAND (f. 0. b. cars, four months): 
Bessemer, $15 00@15 50; No. 1 Foundry, 


$17 15@17 65; No. 2 Foundry, $16 15@16 65; No. 
1 Gray Forge, red short, $15 65@16 25; No. 2 
Gray Forge, neutral, $15 15@1565; No. 1 
American Scotch, $18 40@19 05; No.2 American 
Scotch, $17 40@18 05 


CHICAGO (reported by Rogers, Brown & Co.): 
CoKE AND BitTumMINovuS—Southern No. 1 
Foundry, $16 so@17 00; Southern No.2 Foun- 
dry, $15 75@16 00 Southern No. 3 Foundry, 
$15 25@oo 00 ; Southern No. 1 Softener, $16 o0@ 
00 00; Southern No. 2 Softener, $15 00@00 00 ; 
Southern Gray Forge, $15 oo(@00 00; Southern 
Mottled, $14 5o@ooco; Ohio, Jackson Co. Sil 
veries No. 1, $1800(0000; Ohio Jackson Co 
Silveries No. 2, $17 oof#00 00; Hocking Valley 
Silveries No. 1, $17 75(@00 00; Hocking Valley 
Silveries No. 2, $16 so(@oo ob ; Norton Kentucky 
Silveries No. 1, $17 75(4@00 00; Norten Kentucky 
Silveries No. 2, $16 75(400 00; Ohio Strong Soft- 
eners No. 1, $18 so(j#0000; Ohio Strong Soft- 
eners No. 2, $17 50(@00 00. LAKE SUPERIOR AND 
SOUTHERN CHARCOAL FOUNDRY—Lake Super- 
ior Charcoal Nos. 1 & 2, $19 oo(#@19 50; Alabama 
Charcoal Nos. 1 & 2, $22 00/@2300; Tennessee 
Charcoal No. 1, $18 so(#ig 00; Tennessee Char- 
coal No. 2, $17 5¢@18 00. MALLEABLE AND CAR 
WHEEL—Lake Superior Charcoal Nos. 1 to 6 
$19 COM 19g 50 Southern Alabama Nos. 1 to 6, 
$22 oo(424 00; Tennessee Nos.1 to 6, $19 00(4 2000 
Hanging Rock Warm Blast Nos. | to 6, $22 00@ 
2400; Hanging Rock Cold Blast Nos. 1 to 6, 
$26 00(@ 28 o-. 


CINCINNATI (reported by Rogers, Brown & 
C».): Hor BLast FounpRY—Ohio and South- 
ernCoke No. 1, $15 s0@15 75; Ohioand Southern 
Coke No. 2, $15 o0@15 25; Ohio and Southern 
Coke No. 3, $14 50@14 75; Ohio Soft Stone Coal 
No. 1, $16 00@16 75 ; Ohio Soft Stone Coal No. 2, 
$15 00@15 75; Mahoning and Shenango Valley, 
$oo co@o0 00; Hanging Rock Charcoal No. 1, 
$20 00@22 00; Hanging Rock Charcoal No. 2, 
$19 co@21 50; Tennessee and Alabamba Char- 
coal No.1, $17 50@1850; Tennessee and Ala- 
bama Charcoal No. 2, $1650@1750. FORGE— 
Strong Neutral Coke, $14 00@14 25; Mottled 
Neutral Coke, $13 50@oo0 00; Cold Short Coke, 
$13 75@o0 00. CAR WHEEL AND MALLEABLE— 
Southern Car Wheel, $23 00@2400; Hanging 
Rock Cold Blast, $22 00@25 00; Lake Superior 
Malleable and Car Wheel, $20 00@2!1 oo. 


LOUISVILLE (reported by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry (new 
classification), $15 00@15 50; Southern Coke 
No. 2 Foundry (new classification), $14 50@ 
1500; Southern Coke No. 3 Foundry (new 
classification), $13 75@14 25; Grey Forge, 
$:3 25@13 75; White and Mottled, different 
grades, $12 75@13 25; Silver Grey, different 
grades, $13 25@13 75; Southern Charcoal No. 1 
Foundry, $16 50@17 00; Southern Charcoal No. 
t Mill, $15 00@15 50; Southern Car Wheel, 
Standard brands, $22 00@23 00; Southern Car 
Wheel, other brands, $18 25@19 75; Hanging 
Rock Coke No. 1 Foundry, $15 75@16 25 ; Hang- 
ing Rock Charcoal No. 1 Foundry, $19 75@ 
21 25; Hanging Rock Cold Blast, $21 00@23 00; 
Hanging Rock Warm Blast, foo oo0@oo oo. 


LovISVILLE (reported by Hall Bros. & Co.): 
Hot BLAst FounpDRyY—Southern coke No. 1, 
$14 75@15 25; Southern coke No. 2, $14 00@14 50; 
Southern coke No. 3, $13 75@14 25 ; Mahoning 
Valley (Lake ore mixtures), $17 50@18 00; 
Southern charcoal, No. 1, $16 s0@17 00; South- 
ern charcoal, No 2, $16 00@1650; Missouri 
charcoal, No. 1, $17 50@18 00; Missouri char- 
coal,No. 2, $17 00@17 50. FORGE—Neutral coke, 
$13 25@13 75; Cold short, $13 00@13 25; Mot- 
tled, $12 50@13 00. CAR WHEEL AND MALLE- 
ABLE—Southern (standard brands), $22 00@ 
2250; Southern (other brands), $17 50@18 oo; 
Lake Superior, $22 00@22 so. 


St. Louis (reported by Rogers, Meacham & 
Shields): Hor BLAst COKE AND CHARCOAL— 
Southern Coke No. 1, $16 00@16 50; Southern 
Coke No. 2, $15 25@15 75; Southern Coke No. 3, 
$14 50@14 75; Southern Grey Forge, $14 50@ 
(475; Southern Charcoal No.1, $18 00@18 50 ; 
Southern Charcoal No. 2, $17 00@18 00 ; Missouri 
Charcoal No. 1, $16 00@17 00 ; Missouri Charcoal 
No. 2, $15 00@1600; Ohio Softeners, $17 00o@ 
1900. CAR WHEEL AND MALLEABLE IRONS— 
Lake Superior, $20 00@22 00; Southern, $19 00@ 
2300. CONNELLSVILLE COKE—Kast St. Louis, 
$4 85; St. Louis, $5 00. 


BUFFALO (reported by Rogers, Brown & 
Co.): Mahoning and Shenango Valley strong, 
No.1 Foundry, $17 50@17 75; Mahoning and 
Shenango Valley strong, No. 2 Foundry, $16 50 
$1775; Niagara No. 1, $17 50@0000; Niagara 
No. 2, $16 50@oo 00; Niagara No. 3, $15 75 @oo oo; 
Ohio Softeners No. 1, $17 50@18 00; Ohio Soft 
eners No. 2, $16 50@17 00; Southern Softeners 
No, 1, $17 00417 25; Southern Softeners No. 2 
$16 000416 25; Lake Superior Charcoal, $19 oof 
2000; Alabama Car Wheel $24 001425 00; 
Hanging Rock Charcoal, $23 oof 24 00. 


DETROIT (reported by William F. Jarvis & 
C .): Lake Superior Charcoal, all Numbers, 
$19 25@19 75; Lake Superior Coke, all Ore, 
$18 50@:9 50; Lake Superior Coke, Cinder 
Mixed, $1750@1850; Standard Ohio Black 
Band, $18 oo@1850; Southern No. 1, $17 00@ 
(750; Southern Gray Forge, $15 50@1600; 
Southern Silvery, $16 50@17 00; Jackson County 
( Jhio) Silvery, $18 00@18 50; Old Wheels, $18 co 
@I19 oo. 


PITTSBURGH (reported by A. H. Childs): 
N>. 1 Foundry, $17 25@17 75; No. 2 Foundry, 
$ 6 25@175; Grey Forge, $15 50@16 00; White 
a id Mottled, $14 25@14 75; Warm Blast Char- 
coal, $18 o0o@25 00; Cold Blast Charcoal, $24 00 
@:8 00 ; Bessemer, $15 00@19 00, 





MERCHANT IRON AND STEEL. 
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Wagon Box Iron. 


% inch, beveled edge, by Nos. 11 and 12...... 275 
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Sheet Iron. 


No. 10 to I4.... 
IO. 15 £6 39. 0e 
eG, 50 WO Bhiiscisace 
AO, 22 £0 Bb sicese.s 
re AE BO BOs ivossiasccass 





Iron Boiler Plates. 
Tank, &% inch and heavier 
C No.1 is ne 
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Extra Flange, ? 
Solid Fire Box, 2 
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American Cast Tool Steel. 


ROUND, SQUARE AND OCTAGON. cts. Ibs 
SR OO, SOL RT WO xc si sasccncessansencciesicaniios sasees 09 
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CLEVELAND ROLLING MILL CO., 


MANUFACTURERS OF 





BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel O 
Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





Bessemer and O. H. Steel. 





ct. Ib 
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Tire.... ins s3 02% 
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English Tool Steel. 
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Burden Boiler Rivets. 


%, %, 11-16and ¥% inches diameter............... 4 00 
Bridge %, 3%, 11-16 and ¥% inch diam............ 4 00 


SCRAP IRON AND OLD METAL. 


NET Tons 



















OO. IR. RK. WOU SCHR... ..sssccsesecceces $17 50 
No. 1 wrought scrap........... I5 50 
No. 1 Machine cast scrap..............+. I2 50 
Stove Plate (free from burnt iron)... 9 50 
POD Ss canarencaupredhduenebienéeasuneyexien 8 50 
Pipes and flues (Clean). i Sa 
ME SOOT sok sissseccnesbones . 12 50 
Hoop and band iron. 9 50 
NMTE REMAN tyuuep ac centss aan vitnnsachosiasaesovescenniaske 8 00 
I AE snc cacearcvedalccoabbdapvewesevsersceurcecsstexss 23 00 
PERI DTI soc ccaccersciascsoensacesseses 13 00 
Wrought turning (free from cast)... II 50 
TOI IEE ETAT Goins sscsonssgcoteesesseysece II 00 
Cast borings... 8 50 
Malleable iron 9 50 
Uncut wrought iron boilers.. «» 10 00 
UE REIT QURINIOI Gus 55 cnencagpensicsi soxeccavecsovacs Io 00 
GROss Tons 
Ste EOUNES Ee OMT. 5c nseaksvacepacicckscseseseneaeoaans 22 00 
ie SiHel  LHIUS...0.ecccssccs: .- 17 00 
Old car wheels Sn uvada antie oration dibs 17 00 | 
RS OSS Sie AR Bey ere Orne Bw io | 
No. 1H. red Bras II 
Heavy yellow bras 8% 
Light yellow brass....... 6 
Sy ee 
Tea Lead...... on 
PR ANE ni veressnauny asia dang doe chgueerarseduns sass 3% 


DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron. 


101 St. Clair St., Rooms 20 to 22, 
CLEVELAND, O. 





TUTTLE, OGLEBAY & CO., 


Commission Dealers in 


irom = Ores, 
FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 
CLEVELAND, OHIO. 





J. H. OUTHWAITE. W. G. POLLOCK, 


J. H. OUTHWAITE & CoO., 


Exclusive attention given to 


LAKE SUPERIOR AND MENOMINEE RANGE 


Irom Ore, 


Cleveland, O. 


CONDIT, FULLER & €0., 


Pig and Bar Iron, 
CLEVELAND, OHIO. 


Perry-Payne B’ld’g, 








Pickands, Mather & Co., 
IRON ORE .- .- 


— AND 

PIG IRON 

Corner Bank and Superior Streets, 
CLEVELAND, O. 





LABORATORY 


—— OF —— 


CHEMISTRY - AND - PHYSICS, 


Tests of Ores and Strengths of Material re- 
quiring expert work a specialty. Address, 


J. F. ELSOM, 


New Albany, Indiana, 









H. P. Hussey. Geo. H. Pomeroy. 


HUSSEY & POMEROY, 
EXCLUSIVELY PIG IRON, 


Strong Foundry and American Scotch 
Irons, Gray Forge and Bessemer 
Irons for steel purposes. 


Room 57, Grand Arcade, Cleveland, O. 





PITTSBURGH & WHEELING COAL CO., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R. R. Capacity, 3,000 tons daily. 


Office, 29 Mercantile Bank Building, 
CLEVELAND, OHIO. 
Lake Shipping Point, Lorain O. 
TAS. PATTERSON, Sales Agent. 








$80 will buy the best No. 1 band saw in the 
world. 

$100 will buy our new No. 2 band saw 

$185 will buy our new patent band re-saw- 
ing machine. 

$100 will buy the best No.1 automatic rip- 
sawing machine. Weatherboarding attach- 
ment included, and one 12-inch rip saw. 

$125 our new No. 2 complete as above 

For further particulars address 


STANDARD MFC. CO., 


118-140 Main St., Edinburg, Ind. 





Detroit - Sight-Feed 
LUBRICATORS., 


\Gates and Seibert pat’s) 
Are pronounced the best 
by more than 40,000 
Users. 

Simple in operation and 
always reliable. 

A lubricator sent on 30 
days’ trial to responsi- 
ble persons. 

“T would not take five 
m times the cost of my 
@* Lubricator ifI could not 
& get another,” is the 
= statement often made 

by users. Send for cir- 
cular and price list. 


Detroit Lubricator Co., 


164 Griswold Street, Detroit, Mich., U. S. A. 


Williams, White 
&CO., 
Moline, Illinois, 


DROP PRESSES, 


The Forging and Bend- 
ing Machine, 


The Bulldozer 
DOUBLE AND SINGLE 


Punch and Shears, 


= THE IMPROVED 


justice nammer. JUStice Spr ing Hammer 




































































































































Iron ‘TRapDm ReEvIEw. 








MACHINERY SUPPLY MARKET. 








Anvils. 

RATION G onic vsstesitncctistcnedicaveossesevegiinne 8 Th o9@10 
WEG is vesivesssrentansectenempesernasittigbessiece iss # lho’ 
Bellows 

’ Ba ii cricsce nis ove dis 40 
Blacksmiths Bullock’s.... dis so&10 
BMOGIAGEG vince ccsten ceases ses Vacdbesde. cgeend dis 40@40& 10 
PRI <. sosepchonsss si ccqnesevesitagedshon ousnescel dis 40&10@50 

Belting. 
Boston Belting Co’s standard..... .dis 7o@70& 5 
“" extra....... dis pinecone 
sp = ££ DOSt...eredcccoosessvecescoreshi® 55 
Hoyt's Baeint EO. icicceuisopancorsssencthpeseseod dis 45 


Cleveland Rubber Co. extra standard .dis 60&10 
Shultz Raw Hide Leather Belting, isatia! 
ccc cccccessevoscoses sesceeeeeeresesesseesecsseseeeeeeereeersss GIS 30 


Alexander Brothers’ pure oak tanned.. . 45 
Blowers and Exhausters. 


B. F. Sturtevant’s 
Boston Blower Co.,. 










BURG soso cdpcessteca-ber 

WRT es caniceiiadataahs<sstisncctaeasnssce amie! @ gross 50 
White Crayon... sii agaasosntent ® gross 12@12% dis 10 
TRIE, sccccuccctgaghscssccsckgos,coscepebecsgsdlenk phi bieeeend dis 70 
BUWC...s ccscovdenappsensveceetabpas onstine’ asaneediocdhns atean edd dis 85 

Chucks. 
Cushman’ 8s 4 Jaw Independent.... 
Combination.........:... 
“i GOOG BOT cceccosesessesecisonesed 


Independent............ os 

ig Littie Grant Drill...............0000 dis 30 
Horton’s Universal & Ind.......-.........0s0000 dis 40 
National Combination so iubt eli vane biteonégestand dis 40 
Sweetland bendonasuepatagtanwete cites dis 40 
Skinner - a dis 40 

" Independent..........ccoresserrsationtere eee i 

Almond Dril 


Morse - 
Skinner ‘ 


Cutters and Reamers. 





os Ren: See Pee ge eee dis ro@15 
Pratt & Whitney. dis 10@15 
StaRGGre..«..0.osisate dis 10@15 
Brown & Sharpe, ng Cutters........... dis 15 

“ = Gear Cutters.............0004 dis 15 


Crowbars. 





Drill and Drill Stocks. 


TOPE CAT OR ais s sagas ces seis sc ccgeny sabitiaekseeesed dis 5s0&10 
Morse Taper and oe shank ar 
UL 25 edcconsnatemesanganionasdesasmiaeakataimanceeiad dis 5s0&10 











DEST BOC ra Nd nes hepetcecescccsresiaisescteuaeied dis 25 
Standard............. dis so&10 
Cleveland........... dis 50&10 
Maneer’s bench.... én ..dis 50&25 
WEGROET DB  DNG seve csesncis séensvsncesssheess dis 50&10 
Emery. 
No. 4 to No. 54 to om. _ F. 
46 gr. 150. gr. F. 

Kegs, @ ib s € oe 

5sKc 2%c 

. 5¥4c 3.¢ 

1ol)cans,1toincase 6 c 644c 5 ¢ 

10 cans,lessthan 
RE Na ad 10 ¢c 10 ¢ 7%4Cc 
Emery Cloth and Paper. 

Barder, Adamson & Co.........ccscsecsseeees dis 40@46 
Bs Bh INN «5s Kenkidiendboaissaukesauansekenoncosaaay dis 40@46 
Detroit... ..dis 50@60 
Norton's. ..dis 55@6o0 
DS RR BOSS EE dis 55@6o0 
NE I a nacacicsscknseseniackseucsshosescsinimenin dis 60 
RENEE csc kcasacdeancascdntbaviiacmncnachsnctoasseenae dis 60 
Vulcanite... dis 15@20 
WN wernc ch sien casecn scnnn onde vecsuaipatancussecaeee dis 10 







I iiccccssesnnescudevocetuneusnssennearaieail dis 55 

OPV cathe csonscers ..dis 65@70 

PRE ts vscatuteveccelsiocsseas thaanacoobirasbatnantaoacis dis 60 
Files. 

BRACING cise v nsec on seentcnsesensss dis 60& 10@60& 1o& 10 

8 Mice ccchin oop canhcnseannsdssuscdalkaauuniamicen dis 25 


Kearney & Foot.. 


dis 60& 10@60& 10& 10 
Black Diamond... 


dis 60& 10@60& 10& 10 





MPIIEDD., «cas cescenndnas bachekeuctenaeseuéaaessbenien dis 65@70 
pL OSE RRA en eet Sa ... dis 65@70 
Western siunosisiennednabnhes<sintadeaneustteiiied dis 70 
III ccc vackanenketad ch obasenancachobasdnees dis 25 
CR snsnss s0isikcnbiemineuatnactecine nee pacoconea lhe 30 
Reynolds Bros.’ Hand Cut............sssseeeeeees dis 50 
Hammers, 
| A ee eee nee ree dis 40 
Atha new list, Jam. 15, 1887.......c.ccsccrssesecees dis 50 


Heavy hammers and sieiacs under 5 Ibs. 18c 
over 5 Ids 14c, new list. 


Jack Screws, 
PUT Re OO Fi cis c ncrnzscenencpscsecnsnnesoes dis 70 


Nuts and Washers. 


Size of bolt inches Ky 5-16 % % yO! 
OBB oc ssccescsaccaceces 7 5% 4% 3% 3% 
BRR MOD, cccrecentscesea 15% 11% BY é si 5% 5 

ID ccccccncsiacnes 4% 4% 


9 8 5 Me 4! 
In lots less than 100 De, 2 b aa ¥4c., 1b 
boxes add Ic to list. 
Nails (wire.) 


cehtcasceaiaions $2.30 
pod er car lots$2.40 
Oilers. 
Se BU PE is sonics csc cackcnckcsaahessentocaniacnsanied dis 60 
Brass and Copper.... dis 50 





Malleable (Hammer’s), No. 1, $2.60; No. 2, $4.00; 
Os, BAAD GOB wncinccisececesisannits dis 10@10& 10 
‘ Packing, Steam, 
OSG ee oo Ficeasn ares haaknicosansvasanne i 
American Packing Hemp saneneaoasenenetan 
Russia Packing 
Italian Packing “ 
Plumbago Piston.........00.06 
Morrison’s ‘“ 
Banare Die csscspcsoue 
NSS ES B a) 
SUS 07" Reena: y 

















Picks. 
Railroads, s BS Bias Seesccsscgrscseagsvrsenees $12 dis 60 
ODF Disc siviccecasacticchstcqsecet $13 dis 60 
Pulleys. 
Iron Pulleys, Walker List.................s008+ i 
on ee eee i 
HPESE WOO 5 BUG ies evs vesssesstvavssnguncrns dew 
Rivets. 
Iron, Thousand, list November 17, 
APR MSESE RS RUS PR ANaRbabe 60 sbuDdeDswosssoeroetepabeenyciseeraéd dis 50 
Iron, Ordinary, Cooper’s Block and Carriage 
list November XJ cToxenseescessessevsnheanteneotagene dis 50 
RE rieeutsnvavearagiecvasdetepexteesconaieaee dis so@s50&10 
Rope. 

Manilla, % inch and Ovef...............s00008 % ish 
Sisal, % inch and OVE ...6....50s000ccoccesesess $B hiz\ 
Sand Paper. 

Oe eer o& 10 
Se i yo) YY 408 10 
New England Flint. dis 40@40&10 
DUXTtOR'’S TOL MCKiar.tospecsdeigengscbiscceredersgeeed is 25 

Disston’ PORTIS onccs Spics Seeder ededioransonqeel 
RRS 
si Scroll ms 
Hack Saw Stubs...... 
“* Eureka.. BK 
Mig ae OO ae 
Saw Swages Disston’s..... ous <a 
Atkins’ Cheiar SAWS. .s.csstivstecartace dis 50 
Mill, Mulay and Drag Saws..dis 40&10 
< W00d SAWS....ce00 sescesres sessesees dis 40&10 
“ Silver Steel Diamond 
Cross-cut SawsS............+. dis 70c per ft 
" Dexter Cross-cuts. dis 50c 
- Diamond ‘ dis 30c ‘“‘ 





“ 


Tuttle Tooth Cross-cuts..dis 25¢c “ 
One-man Cross-cuts......... dis32c “ 
No.1 Handles Ks nadhies pacoepaapenchanens dis a3 per (pair 
i te aera Sa S dis 16¢ 

Excelsior Saw Tools 
Perfection - 





Screws. 


Wood Screws—List Jan 27, 1889. 
EG SHOE 5. 5 ccsccegvessconservensseccossbeceband 
Round head iron.......... ee 


square Cap............. 

BRCM. CRD 5 ois decpetosccccovecincgessocscces 

Set C, H.C. P.. Seek catia aanaees 

Machine, flat head, is Seactceazicaes 

Machine, round head, iron... 
Bench and hand— 
















2) aid 
Coach, patent gimlet point.............s0.000 
Shovels and Spades. 
Ames’ list November 1, 1885.......s.0.0s.ssceees i 
| ERR eS eee i 
Hussey & Binns, railroad................s000 i 
Taps. 

Cards, Hand and Nut to 2 EBs ssaneul dis 50 
Carpenters’ pesopence 
Morse a = - s 
Pratt & Whitney “ ** new list dis 10 
BERCRIS DETR TAI «0. coveccccnseseses conse desend dis 55 
BRO Ge BIG Wiens ccc unssscnssacnnacesesricacess dis 70 
Stay Bolt Taps........... dis 25 
Stove Bolt Taps............... --. dis 50 
RE I iiss sceins ocsanescopseasnrinacnsucusavens dis 40 

Twine. 2B. BD. 
No. 12, Flax Twine, Y and %P Balls... cone 
No. 18 5 Yyand % ¢  ,.18e@28e 
No. 36 " % yYand &% a -16c@27¢ 
2-Ply Hemp, Y & % ib Balls (Spring Twine) 11 ec 
3-Ply . SSN aaa agente GEERT, Se 12@i2\%c 
3-Ply “ 1% tb Balls 
Cotton Wrapping, 5 Balls to bh 

Vises. 
et TNO, «2s os dcavspsenesnsnccentghecedsssdieeneaal ....dis 60 
POT ROT Bons ccccncconecsevescsase «dis 20@25 
PRUNE 5. Donn ccs ccc vanakaceusaeesuke sedaacaementtakens dis 20 
Stephen’s.. a cenbementuneuunsan .. dis 25@3o 
BATTOCE’S...cccocceccnsccccvccscccacsosssscnspsescescos cessed dis 30 
BERTI OE SPOT G ircisiescsnosessscveescasosnesevencceneanncd dis 40 
Merrill's dis 10@15 
FROWAL....002s000003 00 eeee veeeaenenccssessceseeersrescenoes dis 30 
ge BLT | Seer dis so&10 

Wire. 
New List, Jan. 18, 1884 

SGU BG COREE os aicscccancccsscansenceccsecnesl dis 20@25 


Bright and annealed, Nos. 0@18...dis 70&10@75 

> sn Nos. 19@26..dis 75@75& 5 
Nos. 27@36..dis 75&10& 5 
Coppered Nos. o to 18, market list..dis 70@70& § 


“ “ 





Galvanized Nos.oto18 “ Ss dis 65&5 
Tinned market Nos. 0 to 18.........0065 ceseee dis 674 
COB BEE i oicncscocsinscncres saute enenscassacesesisisinersies dis 50 
Tinned Broom Wire.............00++ dis 70&5@70&10 
Annealed Fence, Nos. 8 and 9.......... ssseseees dis 75 
Annealed Grape, NOS. 10 tO 14.......:eseceseeees dis 75 
Stub’s Steel Wire regular............ $6.00@D dis 30 
Wrenches. 
Coe’s genuine, cash in tem dayS............+ dis 50 
Girard Standard nu 
ABricultural......ccccce-coorseees 
BECCHAMICR’ ...ccccccreosececcnesccnsesecesoses dis 55&10,& 3 
Bemis & Call’s Combination ...............000 dis 35 
Donohue’s EMgQineers......cscccessepeceseees dis 20& 10 
Lamson & Sessions Engineers... ...dis 60 
Billings & Spencer’s Drop Forged. sicnuieked dis 10 
William’a BC _“eeeecnseas dis 10 
Alligator si S \Geaadsend dis 40 


Pe RI May & Co.'s 


Improved Screw- 
Cutting 


FOOT or POWER 


LATHES. 












Catalogue of Lathes, Dril 
Presses& Machinists’ Tools 
and Supplies mailed on ap- 
plication. Lathes on Trial. 
164 W. Second St., 
CINCINNATI, 0. 




















Aa 


Webster, Camp & Lane Machine Co. 


r 


(Endless or Tail 


MANUFACTURERS OF 


Mining Machinery, 


Improved, Band& Friction 


Hoisting ‘Machinery, Geared 
or Direct Acting, for round or 
flat rope. 


Wire Rope Haulage 


Machinery, 


Rope 
Systems.) 


CORNISH PLUNGER AND 


BUCKET LIFT PUMPS. 


Automatic or Slide Valve Steam Engines, Sheaves. 


a Send for Catalogue D. 


Cages, Buckets, Etc. 


134 N. Main St. 


, AKRON, OHIO. 








CALDWELL PATENT 


allClasses of Work. Also 


Ask your dealer for the 
Stee Elev. Bucket. 


Ill., General Agent. 


“SPECIAL .STAMPERS OF SHEET METALS.” 


We do Stamping and Pressing of Sheet Metals for 


Tinning. Galvanizing 


7 ind Japanning. Also sole manufacturers of 


Seamless Steel Buckets. 


Avery Patent Seamless 


THE AVERY STAMPING CO., 


Successors to The Avery Elevator Bucket Co 
Cleveland, 0., U. S. A. 
H. W. Caldwell, 131 W. Washington st., 


Chicago, 










Lubricator for 
Traction, Portable 


and all other small | 


engines, pumps, &c. 
Single Connection. 





IMPROVED 


Unique Automatic 


Steam Sight-Feed 
LUBRICATORS. 


Indorsed by Leading Engine Builders. 


Manufactured under strong patents, the va- 


lidity of which is acknowledged. 


For Illustrated Pamphlet and Price List fully 


describing above, address 


UNIQUE LUBRICATOR CO., 


Mansfield, Ohio. 


Active Agents Wanted. Special inducements 


offered Dealers and Jobbers. 








Lubricator for Station- 
ary Engines. 
Double Connection. 





THis SPACE IS TAKEN BY 


Swarr Ee & Sx... 


MANUFACTURERS OF 


IRON PLANERS. 


26x26 and 28x28, 30x30, with bed from 6 to 14 ft. long. Address all correspondence to 


SMITH & SILK, 


N. E. Cor. 8th and Lock, CINCINNATI, O. 





CLEVELAND FOUNDRY. 
Castingses 


For Machinery and Rolling Mills. 
CAR WHEELS 
All sizes and kinds, with and without Axles. = 


Chilled Faced R. R. Frogs 


ST. RAILROAD TURNOUTS. 


Nos. 9, 11 and 1 


Winter Street.¢ BOWLER & CO. 








tives. 
WORKS: i] OFFICE 
CHESTER, PA. {407 LIBRARY 


FROM 


of unequaled strength. 


i-4 TO 15,000 LBS. WEICHT. 


True to pattern, sound, solid, free from blow-holes and 


Stronger and more durable than iron forgings in any 
position, or for any service whatever. 

60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 
this steel now running prove this. 

Crossheads, Rockers, Piston-Heads, etc., 


for Locomo- 


STEEL CASTINGS of every description. 


Send for cirulars and prices to 


astings Co., 
ST., PHILADELPHIA, PA. 





-LANSING IMPROVED TRUCE. 


Made by 





Lansing Wheelbarrow Co., Lansing, Mich. 


a@” Write for Catalogue of Iron, Steel and Wood Barrows, and al) styles of Trucks. 

































































‘Tem IRON TrRape Review. 











HARDWARE MARKET. 


Augers and Bits. 





Cook’s Douglass Mfg. Co 


Russell Jennings’ augers and bits............ dis 25 
Expansive Bits, Clark’s small, $18; 

MING, SO sas cascudsvvcss ves evapocesvesécctenrs dis $SS3585 
Hollow Augers, Ives’ ..........csceseeeeeseeees dis 25&10 
Hollow Augers, Bonney’s Adjust. ®@ 

SINE 5 TEND ss san ontewn kotiipetipntens condanéseematnents dis 40&10 
Hollow Augers, Stearns’ Adjust. ¥ 

ON BEM caihis gg cvbvssncvcessuncbieosalocnieagal dis 20&10 
Gimlet bits, common.......... per gross $2 75@3 25 
Standard Bit Stock Drills............... dis 10&§ 
GED ANBOTB.cccccccrcsorcenessctsed dis 15&:10@ is 10&s 

Axes. 





Bolts. 

Cast iron barrel bolts..................+ dis 70@70&10 
Cast iron shutter bolts, etc........... dis 70@70&10 
Cast iron chain bolts.. cocconese osepvaceKhhe GERD 
Ives’ patent door AS RAEN RU to dis 60 
Wrought iron barrel bolts............dis 7o@70&10 
Wrought iron square bolts........... dis 70@70&10 
Wrought shutter bolts......... ccccceeeee dis 60&10 

Sargent’s list 
Carriage, common, new list _ io ae 
Tire, common, new list........... ae 











Carriage and tire, Philadelph pat-_ 

tern dis 7§&10 
Stove bolts.. ssbaosscoshgeeecnb ose Soy dcgabnenenner ane 
Plow bolts dis 60&5 
Machine 
I ic psig sich accongnesiligh Socseaingapnonasbeaihesed is eae 

Buckets, Elevator. 
siabedupsadspuese tulle hie onpSeegpadaeinniencreasausepugehoed dis so&10 
Butts. 

Wrought Drass............cccececsseerereees dis 70@70&10 
Cast brass, loose joint............ seovocteed dis 33%&10 
Cast Iron— 
Fast joint, narrow... dis 50& 10&5@60&5 





Loose pin, acorns..........--+.- 
Loose pin, japanned acorns..... 
Loose pin, acorns, jap. plated tips. ‘dis 70&1 
Wrought steel— 






Wrought, fast joint, narrow......... dis 70&10@75 
Wrought, fast joint, broad............ dis 70&10@75 
Wrought, loose joint, broad......... dis 70&10@75 
Table Butts, back flaps, oe dis Le aw 
Regular inside blind............... .- dis 70&1 
Light inside blind...................00++ dis 70&1 <4 
TAOGS DAR oiee2 0 oncces esccnccecccecocesoceccoceed dis 70&10@75 
Light loose pin..........cceeeecereeseees dis 70&1 
Chains. 
Trace, 61%4-10-2........ ew pair 1.0, 
Trace, 644-10-3........ ® pair = 5s0& 10@s50&10&5 
Trace, F-WO-Bo<cocagesee ® pair 1.11 


German Halter Chain, list June, 1887...dis 50&10 
German Coil, list of June, 1887..dis 50&1 


Galvanized Pump OIA ccaccuee bosssonsoue ..B Ds 
ack Chain, Iron............cccccsecrrssscoees dis 75@7 
ack Chain, Brass...........-:.ccecesseeeees dis 70@ 

Chisels. 


Socket Framing and Firmer.....dis 75&5@7 10 
Socket Framing and Firmer, Buck 2 
Socket Firmer and Framing, L. & 









I. J. White.......cccrccrresresseeses eoceeenes dis 3085 
Tanged Firmers........ccccssseeeesseseensnenes § 40&10 
Cutlery. 
able.......cccccccccccrccssccccercceccsssccsoveesccssscsoceecees net 
Excelsior Pocket............ccccccccccccccccesescccsceeess net 
Gimlets. 

Nail and Spike............ccccs seeeeseeeess dis 50&10&5 
Double cut, low liSt..........sccceeesseeeeeesseseeees dis 25 
PIB" cseves. coctseretqncaneeses % gross $12, dis 25@25&5 
Hangers. 
Barn door, old patterns........... dis 10&10@70 
Climax, (Anti-Friction)............ c:::. esse dis 70 
EN. is; ccacvebaontigaarmeessqaswens dis wR so@erts ros 
Scranton... sees anessenesesesenerence dis 40 
Kiddler’s...........ccccsscccscesssserse sovssoses dis 50&10@6o0 
Terry’s Patent......... Sin., $12; 4in., $10, dis 50&5 
PATAZON....ccrorrerscccecessecsecessseescaccoserssees dis 40&10 
RICHATA’S...0..ccccrccceccccercccscccsovecescees dis 30@30&10 
Horse _— 
No.10 9 8 

Ausable, #D.. 7. 24 25 as é dis peeitntee 7 
Putnam, ®D. TB 19 20 BI BS-.0-.crcccccccecseserees 

ee RR ee dis ee rete be 

° Horse Shoes. 

Burden, at factOry.......cceecceeeee ceeees $B keg $4 00 
R. I. Borsbooe Co., Perkins’ Imp. at 

GROEOTT 5 cesesctonrececdorepnnsbecorescontscnccess ® keg $4 00 
Mule ‘waoes, At FACTOTY......ccc.ercceceeree $B keg $5 00 

Knobs. 
Carriage, s Japapues moneneneees ® gross 80c dis 60&10 
Base, rubber tip...........ccccccrsceserseeees dis 70&10&5 
Hemacite door nobs, new list.....dis 40&10@50 
Door mineral............ scccccsersrereeecesees dis 65c@68c 
Door Por. japanned dis 75c@78c 
Door Por. Mickle. .........ccccorrscrseeevesseces $2 co@2 25 
Door Por. plated.............ccccssseserressereees $2 00@2 25 
° Locks, Bolts, Etc. 

P. & F. Corbear, Locks and Bronze Goods. 
Door locks, knobs and latches................. dis 60 
Escutcheons and Key5S..........ccccceeeesereeeeeees dis 60 
Padlocks and padlock keyS..............+++ dis 66% 
Bell pulls, mineral, porcelain and jet.......dis 60 
Bell pulls, genuine bronze.......... dis 60&10 
Lever bell pulls, genuine bronze........ dis 60&10 
Butts’, genuime DronZe........sceeceeeeees dis 60&10 
Butts’ bronze plated........:.ssscsesesseeres dis 60&10 
Store door locks and latches............... dis 60&10 
Store door handles............ccceeseeeceeeeeees dis 60&10 
Shutter hinges&flaps,genuine bronze.dis 6o&10 
Shutter hinges, bronze plated.............0.. dis 70 
Flush bolts, genuine bronze.................0++ dis 70 
Shutter knobs. genuine bronze...........000+ dis 50 
Shutter bars, genuine bronze.............0000 dis 60 
Sash lifts, genuine DronZe,.........cceeeeeeeeee dis 60 
Sash pulls and plates, genuine bronze..... dis 60 
Push plates, genuine DrOnZe.........eereeeess dis 60 
Drawer pull, genuine bronze................ dis 6634 
Letter box plates, genuine bronze.. 60& 10 
Barn door 1OCKS............ccccssccessesecceoneesees dis 33% 


Plumbs and Levels. 
Standard list dis 70&10@70&10&10 





PCIOe TO VRIR once cceccsnssscenesss dis 70&10@70& 10& 10 
Davis’ inclinometers...............ssessssses dis 10&10 
Pumps. 

Cistern, best makers................++++ dis 50&10 


mad ‘spout, best makers.dis 60&10@60&1 
P'teher spout cheaper goods dis 7ohe5@ 708 108s 





Pokes, Animal. 








MAMMOP'D T,X... Kosscscts.civcsoopcssessscabeccons doz 
Bishop’s O Msahegas Wrvtanulle sesovepencdindavusais 4 ee 
RBI) OC LOWORT od si ccksiseosvecvecsaseeceses @ doz $3 75 
Bishop’s American B doz $3 00 
GDS GOI oc vescseyaysevdivhdnas bntpssbannctnosccsseecceseed dis 65 
PENI scnisistectinmngiaiinvecssyseses: ovine dis 70@70&5 
Razors. 
1% ORT: ME Ci nvcknscvcntis spices séasencendd dis 20 
ostenholme & Butcher ie $10@£.. .dis 10 
ERE RITES dis $9 50 net 
Scales. 
Hatch, Counter, No. 171...............2++ ® doz $21 00 







Hatch, Tea, No. 161..... ox $6 75@7 00 
CRAts10B’S Grocers. ....0..cccencceess apeosd evececsed $ 50 
Family Turnbulls......... 
Scale Beams, List of} nu 

BR, Deis icsniesinacectencrssandinied abs 50& 10@50& 1084 


Screw Drivers. 
Stanley R. & L. Co. ’s Varnished 


ID iiescvesik chdesaksertinesoveeearetabengad dis 65&10 
Stanley R. & L. Co.’s Black Handles..dis 60&10 
Sets interchangeables............... % doz $18 dis 25 

Squares. 
oe nan 
 andrtamamer ae aesesteeet }ais 75& 10@80 


Disston’s try square and T bevels......dis 45&10 
Winterbottom’s try and miter............ 
Tacks, Brads, Etc. 
New List, January 2, 18838. 
American iron carpet tacks. all 


BERNER. 000s: cethanen Sueetind stains geenysnecen dis 80@8&5 
Steel carpet tacks all kinds............ dis 80@80&5 
Swedes iron carpet tacks, all 

Ws vnscatanknbaninninagseeasessschsnrsionote dis 
Swedes iron tacks...............sesse« dis ccheaeenie 
oo iron ee tes wil ona 

RACKS... crcccccccccccccsccccces covees 8 75&10@7 5 
Tinned Swedes iron tacks.dis ete S&10&5 


Tinned Swedes iron Up- 
holsterers’ tacks............. dis 758: 10@75& 1085 
American iron cut ta dis 8 75@75&10 











Copper tacks «dis 50&10 
Copper finishing ad t: dis 50&10 
CAMBS WOE WAIB osc cnc cscsoseseess dis 50& ro@s50& 10&5 
Finishing nails dis 708&10@70& 10&10 
Hungarian nails and 

minere’ tacks. ........c.csccced > Bp nee ge 
Gimp and lace tacks........... 58 10@75&10&5 


= es dis] 10@75& 10& 
Trunk and clout nails....... is Pio a 


Tinned trunk&clout nails. ais 70& 10@70& 10& 10 
Basket nails............0.0.cscce00 dis 70&10@70& 10& 10 
CROSS BBD Ries cancracsecsssvecotced dis 70& 10@70& 10&10 
Common and patent brads.dis 70&10@70& 1o&10 
Tinned capped trunk n’ls..dis 70&10@70&10&10 


aoriaee $ Patest inside ope 3 Blind 


is the most 
popular Blind 
in America. 
Architects & 
builders pre- 
fer it to any 
other, for mer- 
it, style, con- 
venience and 








Blind that is 
furnis’d with 
an automatic 
Burglar - Proof 
Lock, free of 
charge. This 
is an item of 
immense mag- 
nitude, and 
may save you 
many times 
the cost of 
blinds & per- 
nage life also, 
the only 
blind that 
gives entire 
satisfaction. 
Thousands 
are in use. 
Agents wanted everywhere. Send for illus- 
trated catalogue and prices. Manufactured by 


HARTMAN & DURSTINE, *=ii22e""5°* 


J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
B. PIERCE, Secretary and Treasurer. 














GEO. P. BURWELL, Gen’! Agt., 208 Superior 
St., Cleveland, O. 

Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 

A. D. BAITH, Special Agt., 208 Superior St., 
Cleveland, O. 

R. D. BRIGGS, Special Agt., 208 Superior St., 
Cleveland, O. 

1. E. WOLCOTT, Special Agt., Akron. O. 





CLIPSE, syste cane 


LECT ROTYPE 


p = Tet-P Wal Lemon 





Huntington & E.varmt. 


QUICK RETURN 
Drill Presses, 


SPEED} LATHES AND 
CRAB, WINCHES. 





Send for Circular and Price 
List. 


13 Champlain Street, 


CLEVELAND, OHIO. 
B. BARRETT’S SONS & CoO., 


Barrett-Laughlin Car Box Steel Axles and Chilled Wheels 
Coal, Mining and;Quarry 
CARS. 5 


THE BARRETT-LAUGHLIN 


CAR BOX 
Patented Dec. 6, 1887. 















&@Send for Descriptive Circular and Price List. WOOSTER, OHIO. 


THE W. BINGHAM HARDWARE (O., 


146, 148 AND (150 WATER STREET, 


CLEVELAND, OHIO. 


HARDWARE, IRON, NAILS AND METALS 


OF EVERY DESCRIPTION. 
Railway, Machinists’ and Miners’ Supplies. 


WILLIAM JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL. 


MALLEABLE AND CAST GAS AND WATER FITTINGS. 





Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Kjectors; Pennsylvania 
Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves ; Boston Belting Co.’s 
Rubber Belting, Packing and Hose; Alexander Bros.’s Leather Belts. 


STUBS, GROBET & ROTHERY FILES, ETC., ETC 


THE CONVEX COAL SIEVE. 


THE STRONGEST AND BEST SIFTER IN THE WORLD. 


Made of Sheet Metal. 
Sifts perfectly clean, no 
ashes accumulating in 
the center. Write to 
your nearest jobber for 
prices. 





MANUFACTURED BY 


LOCK MAVEN SIFTER CoO.. por Haven, Pa. 
Hulet, Holmes & Co. 


Q MANUFACTURERS OF THE 
Fr CELEBRATED 


=i) Eclipse Folding Clothes Bars, 


4 The latest and best Clothes Bars on the market. Also manufacturers of 
Pick Handles from Second Growth Hickory. These Pick Handles are 
made all sizes, and for beauty of finish cannot be excelled. Write poo circu- 
lar and price list. HULET, HOLMES & C 

BEREA _ 


— Iron Shears, 


ws For Cutting Iron and Plow Steel. 















































S| am 


=: 











This machine will cut 4 x 5 flat 


Iron and 1% in. round or square. 


MANUFACTURED BY 


The Gleveland Hardware Co., 


CLEVELAND, OHIO. 
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- ANNOUNCEMENT! - 


“‘moT}Isodxy 


‘O 'N 24} 38 BATIIA, TYSAHAAIND 
MON INO 10} TWOAW ATION Pesfeoer 2A 


(yn5"39sS) 





We have the pleasure of notifying our custo- 
mers and friends that we have secured a long 
lease of the new building at Laight and Canal 
sts., and shall take possession about April 1. 

Our new quarters contain about 45,000 square 
feet of floor room, and has light on three 
sides. We therefore shall have increased 
facilities for manufacturing and executing 
any orders that we may be favored with. Our 
plant will be a modern one, and all necessary 
tools for the proper and expeditious finishin 
of work will a introduced as fast as required. 


E. E. GARVIN & CO., Laight & Canal Sts., New York. 


HEADQUARTERS FOR 
ANIMAL POKES 


The prevent animals from 
breaching or being injured 
by barbed wire. Best in the 
market. Recent valuable 
improvements. Prices low. 
Factory extensive and relia- 
ble. Send for catalogue and 
price list. 

A. W. BISHOP, Berea, O, 











WELLINGTON 


I Belt Holder. 


Recently Improved. 








BETTER THAN LOOSE 


A PULLEYS. 
Shifts Belt from Driving 
Pulley. 


Belt stops when machine stops and lies slack 
until machine starts. ee, cheap, easily 
operated. Sent on approval. Thousands in 
use. Address 


W.R. SANTLEY & CO., 


Wellington, O. 








A section of our new Steam Pipe Casing complete. 


A. WYCKOFF & SON, 


Elmira, N. Y. 


Patent Steam Pipe Casing 


For Underground Steam Pipes. 


Send for Circular and Prices. 





Two staves removed to show the lining between 
the inside and outside staves. 


SEND FOR CIRCULAR OF THE 


“EAS TI'1.A Fs FE” 


Metallic Shingles and Siding ! 


THE BEST ROOFING FOR CHURCHES, SCHOOLS AND RESIDENCES. 





YA 8 


x 


MA Rikity 
\\ 











SUCCESSORS TO 
THE DETROIT METALLIC SHINGLE CO., Cor. State and Park Place, Detroit, Mich. 


STEAM PIPE AND BOILER COVERINGS. 


Asbestos; Cements, 


MINERAL WOOL 
HAIR FELT, 


Coverings and Asbes- 
tos Goods of all 


y kinds. 
JOHN A. McCONNELL & CO. 


69 Water Street, PITTSBURGH, Pa. 


JOHN ADT & SON, 








The above cut represents Reed’s Cele- 
brated Sectional Covering. 


Mention this paper. 





NEW HAVEN, 
CONN. 


and 






wg Builders of Machinery for Hardware Manufacture. 

as . : : A . . 

23 Automatic Wire Straightening and Cutting Machines, 
te . . . . 

‘ge Butt Milling Machinery, Butt Drilling Machinery, 
He : Riveting Machines, Butt and Hinge Pin Ma- 
20 chinery, Drilling and Countersinking 

= Machines, Foot Presses, Etc. 





THE - ARMSTRONC - PURIFIER, 


o ——WITH-—— 


EXHAUST HEATER COMBINED. 


Purifies the feed water by means 
of the live steam, and heats the water 
up to the boiling point by means of 
exhaust steam. 





A full description of this heater, together 
with a valuable treatise on steam boilers, 
sent to any address free of charge. Address, 


Armstrong Bros., 
SPRINGFIELD, OHIO. 











UNIVERSAL RADIAL~ 


RADIAL DRILLING MACHINES 


— THREE DESIGNS. SIX SIZES 
| EMBODY ALL DESIRABLE FEATURES 


= PRICES$450 °& UPWARD 
wo UNIVERSAL RADIAL DAIL 


From $4.00 up. 






— 


<= ae 





Steam Jet Pumps, . 


Automatic Injectors, - “ $5.00 up. 
High Lifting Injectors, * $6.00 up. 
Shafting, Hangers,- - ‘“ $1.00 up. 


COUPLINGS, BOXES, COLLARS, ETC. 
Write for Circulars, Etc. 


COLUMBIA INJECTOR CO, CLEVELAND, 0. 





ORDER DIRECT FROM THE 


ron Clad Paint Co. 


And get the genuine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 

IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 


FURNISHED both Dry and 
Ground in Oil. 


USED BY NEARLY ALL 


IRON CLAD PAINT CO., 


Factory, 76 &77 Central Way. Sec. & Treas., No. 3 Case Bulld’g, 
CLEVELAND, OHIO. 








‘Trade Mark Patented. 


THE RAILROADS 


McClure & Sehuler, 
ENGINEERS & CONTRACTORS. 


Bissell Block, 


PITTSBURGH, PA. 


! > 


Ny 
S. 

Cai 
N 


Blast Furnace 
CONSTRUCTION 


A SPECIALTY 


Sole agents for 


Massick’s & 


Crooke’s 


PATENT 


Fire Brick 


Stoves. 


Designs and Esti- 
mates for the con 
struction of Blast 
Furnace Work, and 
for all kinds of Hot 
Blast Fire Brick or 
ae Stoves; and all 
other kinds of Brick 
Work pertaining to 
Steel Plants, Iron 
Brick or Wooden 
Buildings, all kinds 
of Iron Construction 
in general. 

R@-We propose to guarantee and put into 
successful operation all the plants we design 
and contract for. 


VICTOR COLLIAU, 


Sole Manufacturer 








OF THE 


Improved Patent 
HOT BLAST 


~Colliau Cupola 


ADDRESS: 


287 Jefferson Ave. 
DETROIT, MICH, 









McMyler Manufacturing Co., 
180 COLUMBUS STREET, CLEVELAND, 0O., 


Sole Manufacturers of the 


MeMyler Patent 


MSMYLER 






——9f REVOLVING 
WY) \ | 
/ \\ STEAM 
\ 4p i p 8 k 
4 ,. Dertick, 
re co. Also generalHoist- 


ing and Convey- 
ing Machinery, 
Ore & Coal Buck- 
ets & Dump Cars. 


INDUSTRY FILE WORKS, 


A. & H. Gough, Props., 


Manufacturers of 


. ro 
Files Rasps, 
Equal to the Best English 
File. 
OLD FILES RE-CUT. 


All Kinds of Job Grinding. 
OFFICE & WORKS, 
48 COLUMBUS ST., 
CLEVELAND, O. 
C.GOUGH Manager. 


SHEPARD’S NEW $60 


SCREW CUTTING 


SULE MNFRS 











w 

As] 

pi Foot Lathe 
S Foot & Power Lathes, 
& Drill Presses, Scroll- 
os Saw Attachm’ts, Man- 
rn drels, Chucks, Twist 
a Drills, Dogs, Calipers, 
rat... etc. Lathes on trial. 





Lathes on payment. 
Send for catalogve of Outfits for Amateurs or 





Artisans. Address H.L. SHEPARD, Agt., 
124 Rast Se ond &t.,Cincinnati, O 





















2o 
Classified List of Advertisers, 


alternate weeks; the dagger (ft) oncea month; 
the double dagger t irregularly. 
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Animal Pokes— 

A. W. Bishop, Bered, O..c.crrcocccccsseccrscssseces 19 
Rlowers— 

Buffalo Forge Co., Buffalo, N. Y............0.. 23 


Boring Machines— 
*J. H. Osborne & Co., Union City, Ind..... _ 


Bolts and Bolt Machinery— 
Hotchkiss & Upson Co., Cleveland .. 20 
Colwell & Collins, Norway Bolt Co., )Cleve- 
land.. avapewee 20 
*Seaton “Mfg. "Co., “Cleveland... lesaneviioantnabonneies _ 
Brick and Tile Machines— 
D. J. Cc. Arnold, New London, O......00..4 23 
*Stevenson & Co., Wellsville, O. ..........c000 II 
Beltings— 
Parkin & Bosworth, Cleveland.............00 24 
Belt Holders— 
*W. R. Santlev & Co., Wellington, O........ 16 
Bollers and Boiler Attachments— 
F C, McNeil. & Co., ARO, O..cescvcisescersceese 20 
nterprise Boiler Co., Youngstown, O..060 20 
Unique Lubricator Co., Mansfield, O........ 17 
Columbia Injector Co., Cleveland...........0+ 19 


Penberthy Injector Co., Detroit, Mich...... 24 

Detroit Lubricator Co., Detroit, Mich...... 16 

Wm. B. Pollock & Co., Youngstown, ee 

Alliance Steam Boiler Works, Aljiance, O 20 

H. T. Sackett & Co., Fond du Lac, Wis..... 14 
Bolt Cutters— 

H. B. Brown & Co., East Hampton, Ct...... 21 
Burglar Alarms— 

Cuyahoga Manufacturing Co., Cleveland.. 14 
Car Axles— 

B. Barrett’s Sons & Co., Wooster, O.......... 18 
Coal and Coke— 

Pittsburgh & Wheeling Coal Co., Cleve- 

BRIE cs ace cncceieds Vecsncasesostcesvcebenenqueevensstessses 86 





Coal Sieves— 

Lock Haven Sifter Co., Lock Haven, Pa... 18 
Cranes and Derricks— 

McMyler Manufacturing Co., Cleveland..... 19 


Wm, Tod & Co., Youngstown, SE EF 22 
Harmar Foundry & Machine Co., Har- 
MAL, O......ccccrcrcccccrrerercccccscccccoresevccsscsececese 22 

Car Wheels— 

Bowler & Co., Cleveland.......... sccssses sesseeses 17 
Chemical Laboratory— 

J. F. Elsom, New Albany, Ind.........::0s000 16 
Clothes Bars— 

Hulet, Holmes & Co., Berea, O......ecceeseeee 18 


Damper Regulators— 

*Curtis Regulator Co., Boston, Mass......... — 
Die Makers. 

Avery Stamping Co., Cleveland................ 17 
Door Hangers— 

Taylor and Boggis Fdy. Co., Cleveland..... 24 
Drilling Machines— 


Universal Radial Drill Co., Cincinnati, O.. 19 
*E. A. Schumacher, Cincinnati, _ 
Huntington & Lunt, Cleveland............ 

*Lodge, Davis & Co., Cincinnati, O — 
W. F. & John Barnes’ Co., Rockford, Ills.. 22 


Drop Presses— 








Williams, White & Co., Moline, Ill............ 16 
Engineers and Contractors— 
EB. H. Jones & Co., Cleveland....cescsrseessers 22 
as. P. Witherow, Pittsburgh, Pa......... aoc 
cClure & Schuler, Pittsburgh, Pa ove 19 
Elevators— 
L. S. Graves & Co., Rochester, N. Y.......... 14 
Houghton Foundry & Machine Co., 
TOlEdO, O......cccccrreersssrecscrecceecerecceesesscorecs 14 
Explosives— 
Hercules Powder Co., Cleveland................. 23 
Electric Lighting Apparatus— 
Brush Electric Co., Cleveland.............ssceee II 
Elevator Buckets, 
Avery Stamping Co., Cleveland................. 17 
Emery Wheel Dressers— 
W. W. Brisben, Cleveland................crcrceees 22 


Emery Wheel Machinery— 


J. Wendell Cole, M. E., Columbus, O., or 
MINNIE SIMIC wa csass chsons sedeaphbesassesnssencunpéneios 24 
W. F. & John Barnes’ Co., Rockford, Il... 22 


Engravers and Electrotypers— 


Eclipse Electrotype & Engraving Co., 
IIINNTE Edson, cca dak vac sanbodochéedksesvecesacasobonecs 18 
Murray & Heiss, Cleveland.........0.scsesess 21 
Union E lectrotype Foundry, Cleveland.... 20 
Engines (Steam) 
Kilby Manufacturing Co., Cleveland 
Novelty Iron Works, Canton, O........... oe 
Aetna Machine Co., Warren, O.................. 2 2 
Wm. Tod & Co., Youngstown, O.. 
H. H. Jones & Co., Cleveland....... 
*Columbus Machine Co., Columb Oo 
*Chendler & TaylorCo., Indianapolis, Ind. — 
Prekeve Engine Co., Salem, O 
The Westinghouse Machine Co., Pitts- 
Geo. Worthington Co., Cleveland.............. 22 
Cleveland & Hardwick,Erie, Pa................ 22 
Jas. Leffel & Co., Springfield, O........... ae 
Kngines (Gas)— 
Schleicher, Schumm & Co., Philadelphia, 












Br NO UOEOUNID. BIDE 5055s askasstnnsnsssencsachoncoes’ 22 
Van Duzen Gas Engine Co., Cincinnati, 
an Teen an adel catstene shesnaaabanebinnesenahe 22 


Engineers’ Specialties— 
Crescent Manufacturing Co., 
*Curtis Regulator Co., 

Ejectors— 

James Jenks, Detroit, Mich..................s00s0. 20 

Files, Makers of— 


Reynolds Bros., Columbus, O............. «6... 24 
B., Be TE, GOUMM, ClOVOIR Ger cncvcscocssrvecccecesese 19 


Flue Cleaners— 
Crescent Manufacturing Co., Cleveland..... 20 


Cleveland... 20 
Boston, Mass......... -— 





Tse IRON ‘TRADE REvIEw. ‘ 








Forges— 
Buffalo Forge Co., Buffalo, N. Y............... 
Cleveland City Forge & Iron Co., Cleveland = 
Foundries— 


Bowler & Co., Cleveland.............ss0ss000 3& = 
Taylor & Boggis Foundry Co., Cleveland. 
Curry & Co., Meadville, Pa............ccsseceseees rs 


Feed Water Heaters— 
Stilwell & Bierce Manufacturing Co., 





i EI anne 24 
Laidlaw & Dunn Co., Cincinnati, O........... 23 
Armstrong Bros., Springfield, O........ - 19 
EK. H. Jones & Co., Cleveland........ccscsssescree 22 
For Sale— 

Foundries, Furnaces, Machinery, etc........ 20 
Foundry Cupolas— 

Victor Colliau, Detroit, Mich..............cccc00 19 
Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Mass......... _ 
Feed Grinders— 

*Enterprise Mfg. Co., Columbiana, O........ _ 
Galvanizers. 

Avery Stamping Co., Cleveland................. 17 


Hardware— 


W. Bingham Hardware Co., Cleveland..16 & 18 
Eberhard Manufacturing Co., Cleveland... 20 


Geo. Worthington Co., Cleveland.............. 22 

Bronson Supply Co., Cleveland........... 15 & 24 
Heating Furnaces— 

Beecher Furnace Co., Cleveland.........0+...... 14 


Hydraulic Jacks— 
Philip S. Justice & Co., Philadelphia, Pa.. 14 
Iron and Steel Rooting— 





Sykes Iron Roofing Co., Niles, O...........+0. 23 
Ca Iron Roofing Co., "Cambridge, 
i seeacaia kek ocedsetadebasicistasccsusisneetetiabinese 23 
4 Iron Roofing Co., Cleveland ............ 23 
Standard Iron Co., Bridgeport, Gavia | 


Cincinnati Corrugating Co., Cincinn 


Kanneberg Roofing Co., Canton, Oo... . 23 
W. J. Burton & Co., Detroit, Mich..... - 19 
RS ag = son Manufacturing Co. \Cleveland, 23 

yndman & Co., Cincinnati, - eS 23 
Scott & Co., Cincinnati, O Lkuapeasheaedeeipecerssss 20 
*Canton Steel Roofing Me Canton, O....... — 
*Merchant & Co., Chicago, IIl.............ccsseee 14 


Iron (Malleable)— 
Sweet & Clark Co., Marion, Ind.................. 16 
Iron Ore, Bar and Pig Iron— 


Dalliba, Corrigan & Co., Cleveland............ 16 
Tuttle, Oglebay & Co., Cleveland wnt 
J. H. Outhwaite & Co., Cleveland 





Condit, Fuller & Co., Cleveland, O............ 16 

Pickands, Mather & Co., Cleveland....16 & 16 

Hussey & Pomeroy, Cleveland......... ...scss0 16 
Iron Planers— 

Smith & Silk, Cincinnati O...........ccceeeeeees 17 
Lath Mills— 

Ba Bee, Chetan, Fh. DB vcckescccsceiseccctanccaian 21 
Lumber— 

Martin & Barris, Cleveland............cecsssesseres 20 
Lathes— 

Muller Machine Co., Cincinnati, O............ 24 

Sebastian, May & Co., Cincinnati, Oncccdrcocs 29 

H. i. Shepard, Cincinnati, il scaeseatacan 19 





*Lodge, Davis & Co., Cincinnati, ERE _ 
Mantels, Grates, Ete.— 

Conger & Collins Mantel Co., Cleveland... 24 
Milling Machines— 

+Brown & Sharpe Mfg. Co., Providence,R.I. — 
Mining Machinery— 


Webster, Camp & Lane Machine Co., 
PAINE 0 cai cteshndsaeuseshenbant<saatheuhnescacsenenseeases 17 
Machinery—(General) 
*Columbus Machine Co., Columbus, O...... 23 
Morgan Machine Co., Cleveland SAGER 21 


Machinery (foot Power) 
W. F. & John Barnes’ Co., Rockford, Il... 22 
Machine Shops— 


Webster, Camp, & Lane Machine Co., 
MIR Nos neon caaees palaua cndruceac sa ceabedanahan 20 

Novelty Iron Works, Canton, O................. 20 
Machinists’ Tools and Supplies— 

Parkin & Bosworth, Cleveland............ 20 & 2 

EK. E. Garvin & Co., New York............cesee 19 
Office Furniture — « 

Burgess Bros, Clevelamnd......cccc.ccccccesscecceee 2r 

Cleveland Desk Co., Cleveland.................. 16 
Patents— 

Osborne & Co., RR «i cotuteasvetnacencecos 20 

E. H. Bates, Washington, D. C..............068 14 
Plumbers and Steam Fitters— 

Parker & Meikle, Cleveland............c0scsssss 23 


Power Hammers— 
Philip S. Justice & Co., Philadelphia, Pa.. 14 
Pumps (Steam)— 


EB. BH. Jones & Co., Cleveland. .cccccccsccesccsccees 22 
Laidlaw & Dunn Co., Cincinnati, O.......... 22 
Hamar Foundry & Machine Co., Hamar, 
1D cictnncencsannnpenbetectovedbersncgensecbeanndenebaciesedinece 22 
Pumps (Chain) 
GS. BH. Crawiord, Norwalds, Oaiicccicersecovscccccess 20 
Paint— 


Iron Clad Paint Co., Cleveland.............s000«. I9 
Pipe Coverings— 

jobs A. McConnell & Co., Pitsbargh Ree 19 

A. Wyckoff & Son,, Elmira, N. 

Post Hole Augers— 

*J. H. Osborne & Co., Union City, Ind...... _ 
Printing Inks— 

Ault & Wiborg, Cincinnati, O.................. 21 
Punching and Shearing Machine— 

*Bertch & Co., Cambridge City, Ind 


Williams, White & Co., Moline, II1.. 
Cleveland Hardware Co., Cleveland 


Railway Supplies— 





BI BG PORVOO RG ios ctcnsesssccsssscacanksncns 7 
Cleveland City Forge & Iron Co., Cleve- 
MANGE caida ska sat sadoapachs bancdaed%assncasaun sueasaaoncacirn 24 
Railroads— 
re UREA: SUE oo csi cneanneasacsidatantedananage 2t 


Reducing Valves— 

*Curtis Regulator Co., Boston, Mass......... — 
Sash Balances— 

Caldwell Manuf’g Co., Rochester, N. Y..... 11 





Steel Rails, Blooms and Billets— 
Cleveland Rolling Mill Co., Cleveland....... 16 
Steam Heating Apparatus— 


*Curtis Regulator Co., Boston, Mass......... _ 
A. A. Griffing Iron Co., Jersey’ City, N.J... 14 


Steam Boiler Inspectors— 


Hartford Steam Boiler Inspection & In- 
surance Co., Hartford, Comt........cccsssesees 18 


Type Founders— 
Franklin Type Foundry, Cincinnati, O... 21 
Steel Stamps and Stencils— 


J. H. Fleharty & Co., Cleveland..........0....+ 20 
Saws— 

Northwestern Saw Works, Toledo, O....... 20 

Peter Gerlach & Co., Cleveland................. 14 
Shapers— 

*Lodge, Davis & Co., Cincinnati, O........... = 
Sheet Iron— 

Cleveland Rolling Mill Co., Cleveland....... 16 
Sheet Steel— 

Standard Iron Co., Bridgeport, O.......... wcose 23 
Split Palleys— 

Geo. Worthington Co., Cleveland ............ 22 
Steel Castings— 





aie Steel Casting Co., Philadelphia, 
17 


Po Fitters’ Supplies— 

A. A. Griffing Iron Co., Jersey City, N. J... 14 
Stampers of Sheet Metal— 

Avery Stamping Co., Cleveland..........0.+0++ 17 
Screen Wire Holders — 

John Hosford, Monroeville, O ...........sce00 aI 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland................. 17 
Torches— 

Schneider and Trenkamp Co., Cleveland. 14 
Trucks and Wheelbarrows— 


Sansing Wheelbarrow Co., Lansing, 
GME Nova bbabondsaisecotoneasséescnseccccoccccococesecsusetse 
Twist Drills— 
Cleveland Twist Drill Co., Cleveland......... 24 
*Standard Tool Co., Cleveland............ses0+ 24 
Turnbuckles— 


aes City Forge & Iron Co., Cleve- 


Water Columns— 








Reliance Gauge Co., Cleveland.................. 24 
Window Blinds— 

Hartman & Durstine, Wooster, O............. 18 
Wire Goods— 

F. Powell & Co., Toledo, O.........06 pecncasansen 
Wire Machinery— 

John Adt & Son, New Haven, Conn.......... 19 
W ood-Working cena 

D.S. Abbot, Olean, N. Y... dececigiendd cepa Chae 

Frank & Co,, ee I, Wace csctckesoevsses 14 

Standard Mfg. Co., Moore’s Hill, Ind....... 16 
Wrenches— 

Campbell Printing Press & Mfg. Co. New 

MEIER wicca dheed ne tameehsahaas cos cnattecesssnsencommesedine II 
For Sale. 


NE OF DUNN’S HOISTING MACHINES, 

with over 4o feet of chain. Good as new; 

capacity, 600 lbs. Address Dunn, care Iron 
Trade Review, Cleveland, O. 


Planer for ‘Sale. 
(ys 28x26x8 ft. BOGETT PLANER in good 
condition. Has not been used ovet six 
months. It is a fine tool and will bear inves- 
tigation. Address DRAWER A, Fostoria, O. 


Bessemer Ore Property. 


Large deposit of magnetic ore. Metallic 
iron, 64 to 68 per cent. Phosphorus, .008 to 
.024. Sulphur, traces. Estimates show that 
400 tons could be mined daily at a profit of 
$1.50 per ton. With comparatively small ex- 
penditure this mine should pay a handsome 
dividend on a million dollars. Owner will 
lease on royalty or join suitable partiesin or- 
ganizing joint stock Suey: Apply to 

LEDYARD, 
Dealer in Mining Teehe Toronto, Canada. 


Don’t be Deceived. 
ll ineers The Cyclone Steam Flue 
Cleaner fi the only pape mee 


made giving steam a spiral 
motion the entire length of the tubes. 
CRESCENT MFG CO., Cleveland, 0. 


Two Books for Foundrymen. 


AMERICAN FOUNDRY PRACTICE. 


BY THOS. D. WEST. 

















Treating of Loam, Dry Sand and 
Green Sand Moulding, and contain- 
ing a Practical Treatise upon the 
management of Cupolas and 
the Melting of Iron. 


West’s Moulder’s Text-Book 


Being Part II of American Foundry Practice. 


Presenting best methods and original rules 
for obtaining good, sound, clean csatings, and 
giving detailed description for making moulds 
requiring skill and experience. 

Also containing a practical treatise upon the 
construction of cranes and cupolas, and the 
melting of iron and scrap steel in iron 
foundries. Either of the above books will be 
sent by mail, postage paid, $2.50. Address 


CLEVELAND PRINTING AND PUBLISHING CO., 
CLEVELAND, OHIO, 





CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


HE HOTCHKISS & UPSON CO., Manuf’rs. 
Machine, Plow and Elevator Bolts, Coach 
Screws. 














Carriage Bolts. 


HE COLWELL & COLLINS NORWAY 
BOLT CO., manufacturers of Philadelphia 
Carriage and Tire Bolts. 


Coal, Iron and Ore. 
DICKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 

















Foundries. 
OWLER & CO., Car Wheels, Patent Chilled 
Frogs, and all kindsofcasting. 9 Winter. 


AYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65 to73 Central Way. 














Hardware and Iron. 


JM. BINGHAM HARDWARE CO., THE, 
Hardware, Iron, Nails and Metals, 148 
and 150 Water St. 


Cr iacturers 0 ROLLING MILL CO., manu- 
= 








facturers of Steel and Iron Wire and Steel 
re 
HE EBERHARD MF’GCO., manfrs. of Car- 
aS. Wagon and Saddlery Hardware. 











* Hardwood Lumber. 


ARTIN & BARRISS, dealers in all kinds 
of Hardwood Lumber. 130 Central Way. 











Machinists’ Supplies. 


| woe & BOSWORTH, gand 11 So. Water 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 











Stee] Stamps and Stencils. 


"Goats aint J. H. &CO., Rubber Stamps, 
Seals, Stencils. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 


ST ete J. C. CO., Steam Boilers, Heavy 
Sheet Iron Work, &c. Repairing prompt- 
ly executed. 
EBSTER,CAMP & LANE MACHINE CO., 
Founders and Machinists, 12 Main st. 


























Alliance, O. 





LLIANCE a Log BOILER WOKS, Wm 
Murphy, Prop’r, manufacturer of all 
kinds of Steam Boilers. 








Canton, O. 


OVELTY IRON WORKS, Mill Work, 
Shafting, Engines, Imperial job printing 
press, etc. 











Meadville, Pa. 
Oe -: & CO., general jobbers in Castings 





of all kinds. 


Toledo, O. 


ORTH WESTERN SAW WORKS. Man- 

ufacturer and dealer in Saws and Planer 

Knives. Moulding Bits of every description 
made to order. No. 8 South St. Clair St. 

















Youngstown, O. 





| Pgh ae ag ~ 2 BOILER CO., Steam Boilers, 
Stacks, Sheet Iron and Plate Work, Oil 
and Water Tanks. 





S. T. W. Ejector. 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 


The cheapest made. Send for 


prices. 


JAMES JENKS, 


Detroit, Mich. 


ATENTS i: & C0., 
Patent Attorneys, 
29 Euclid Ave., 


Cleveland, O. WU. § and Foreign 
Patents Procured. Patent Cases 
Litigated. Scarches and Opinions 
as to Scope, Validity, ‘*nfringement 
and Title of Pateni Send for 
pamphlet. 





SUCTION 











X\\U. NON 4H 
ELECTROTYPE2 
FOUNDRY 


TELEPHONE 2139 


629 SHERIFF ST.CLEVELAND.C 








Champion Rubber Bucket 


CHAIN PUMP. 
Mensiectaredg, BE. Crawford, 


NORWALE, oO. 
Chain Pum Pipe Buckets 
Common & Expansion, Wood 
Force Pumps; also dealer in 
Steel Chain-best quality. oe 
cial inducements to parties 
ordering car lots. Correspond- 
nce Sollcited. 

















"Tem Iron ‘TRapp Revirpw. 





af 














STLYE, 


H. B. BROWN & CO. 


EAST HAMPTON, CT. 
We allow One Dollar to every purchaser 
sending us this advertisement. 








Burgess Brothers, 


DESKS, CHAIRS, DOCUMENT FILES, 
LETTER FILES, OFFICE 
SPECIALTIES. 


213 Bank St., CLEVELAND, 0. 


TELEPHONE 2329. 





FoR ALL KINDS IRON ano STEEL 


ROOFING 


CEILING, SIDING, IRON DOORS, SHUTTERS 
4nnncss SCOTT & CO. CINCINNAT!,OHIO. 
































American Screen Wire Holder, 


Patented April 17, 1888, ismanufactured by 


JOHN HOSFORD, - Monroeville, Ohio. 
D. C. FOOTE, Agent at Kansas City, Mo. 


Arranged to hold seven rolls of Wire of dif- 
ferent widths ; no trouble to load the Holder 
with Wire. Send for descriptive circulars and 
testimonials. Mention 7he /ron Trade Re- 
view. 





Detroit & Cleveland Steam Navigation Co. 


Office and Wharf 23 River St. 


ARRIVE. DEPART. 


Detroit Steamer............... t5 00a.m. 1000p. m, 

For Mackinac and Lake Huron ports take 
Thursday’s steamer. City ticket office 224 
Bank street. {Daily except Sunday. 





FOR THE BEST AND 
PRICED 


(Please mention this paper. 








FT. WAYNE, CINCINNATI & LOUISVILLE 


RAILROAD. 





The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 
Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 

13 mies sHorrer BETWEEN 13 
Fort Wayne and Indianapolis, 
Than any other Route. 
22D MILES SHORTER AND QuickER DD 
BY THREE HOURS, BETWEEN 


Louisville and Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisviile R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


W. W. WORTHINGTON, S. A. WIKEL, 
Gen’l Supt. Gen’l Ticket Agt. 


FORT WAYNE, IND. 


RR AY & 
-204SUPERIOR:ST: “<y, 


{EVELANY” 


‘WooDENGRAVING. 
ELECTROTY PING. 




















PHOTO-ENGRAVING 
ey LINE= HALF TONE. 

















PITTSBURGH AND LAKE ERIE 


RAILROAD. 


“Cleveland & rittsburgh Short Line.” 





Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Through Trains Daily 5 


FAST TIME. NO DELAYS. 





‘For scenery picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The ple’s favorite route I ween, {ried, 
The P. & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 


E. HOLBROOK, A. E. CLARK, 
Gen’l Supt., G.P.& 


Pittsburgh, Pa. 


ray 





—THE— 


Cleveland «MariettaRy. 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va., and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 
Best Accommodations. 





Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 

A. T. WIKOFF, W. K. RICHARDS, 
Pres. and Gen. Mgr. G.P.&T.A. 





TRAVELERS’ RECISTER. 


Standard Time. 
Revised March 6th, 1888. 
N. Y., C. & St. L. R. R. Co.—* The Nickel Plate. ”” 








EHastward. Arrive. Depart. 
Buffalo Passengert................ Io 40am 1045am 
Chicago Passenger.... OEE: ccccnsccsicss 
Local Freight BME TOR ucksingnneet 

Westward. Arrive. Depart. 
SRICKED FASREUMBRT......00srrccicccscresectsered 6.30 am 
Fostoria Passenger .............. 50pm sirom 


Local Freight...........seesseres FOO TI sciseicsvessee 
Rocky River Accommodation departs 7:40 a. 
m.; 1:40 p. m. 
Euclid Accommodation departs 6:20 a. m.; 


4.55 p. m. 
MiP irains daily, except Sunday. 


Cleveland & Pittsburgh. 


Arrive. Depart. 

New York Express... 1z250pm 800am 
New York Express............++5 635pm 1os5pm 
Alliance & Akron Accom....:.940am 325pm 
Ravenna Accommodation.....825am s5o00pm 
bo Re eeren *5 25 a m*11 oh m 
*Daily ; all other trains daily, except Sunday. 

Mt. Vernon & Pan Handle Route. 

C., A. & C. Ry. Co. Arrive. Depart. 
Akron, Col. & Cin. ‘Flyer’ 540pm 810am 
Akron, Col. & Cin. Night Ex- 

* een Fo ee 
Akron, Col. & Zanesv’e Ex...1250pm lr1o5pm 
Akron & Orrville Accom...... 4oam 325pm 

The 8p. m. train runs daily. Elegant Pull- 
man palace sleeping cars attached. All other 
trains daily, except Sunday. 


Erie Rallway. 
Depot, South Water Street and Viaduct. 









Arrive. Depart. 
N. Y. & Pitts. Express....... ts38am *825am 
Fast N. Y. & Pitts. Express*io55am *300pm 
Mahoning Accommo......... #2 40am 
Pittsburgh Express............ i 25pm 
Youngstown Local............. 805 am 
Mahon’g div. & Pitts Local *I1 40am 
Mahoning Val. Accom........ +4 30pm 
Pittsburgh Express............ ti120pm Iliopm 
New York Express............. S00 DO Th sscesviessens 
*Daily. tDaily, except Sunday. [Daily ex- 
cept Monday. 


Cleveland & Canton Railroad. 


(Standard Gauge.) 
Depart for— 


Zanesville and Coshocton—6:55 a. m., 3:05 p. m. 

Canton—6:55 a. m., 3:05 p. m., 6:20 p. m. 

Kent—6:55 a. m., *8:50 a. m., 3:05 p. m., 6:20 p. 
m., “8:15 p. m. 

Bedford—6:55 a. m., *8:50 a. m., II:10 a. m., 1:30 
Pp. M., 3:05 p. M., 5:45 p. m., 6:20 p. m., *8:15 p. 
m 


Newburgh—6:10 a. m., 6:55 a. m., “8:50 a. m., 
II:10a.M.,1.30 p. M., 3:05 p. M., 4:40 p. m., 
5:45 Pp. m., 6:20 p. m., *8:15 p. m. 

Canton and intermediate stations (Sundays 
only), 8:00 a. m., 4:20 Dp. m. 

Arrive from— 


Zanesville and Coshocton —10:25 a. m.,6:30 p. m. 

Canton, 10:25 a. m., 2:35 p. m., 6:30 p. m. 

Kent—*7:45 a. m., 10:25 a. m., 2:35 p. m., 6:30 p. 
m., *7:10 p. m. 

Bedford—6:00 a. m., “7:45 a. M., 10:25 a. M., 1:05 
Pp- M., 2:35 p.M., 4:15 p. M., 6:30 p.m., *7:10 p.m. 

Newburgh—6:00 a. m., 7:10 a. m., “7:45 a. m., 
10:25 4. M., 1.05 @. M., 2:35 p. M., 4:15 p. m., 
5:35 P m., 6:30 p. m., *7:10 p. m. 

Canton and intermediate stations (Sundays 
only), 9:50 a. m., 6:10 p. m. 
Trains marked * run daily. 


Valley Railway. 
For AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 


Depart. Arrive. 

Valley Junction Mail......... 40am 20pm 

Marietta Express............... firisam tz220pm 

Valley Junction Express... 4 15pm *ioisam 

Cleve. and Canton Express *“7yoopm {f810am 

*Daily. tDaily, except Sunday. 

WM. THORNBURGE, R. A. CARRAN, 

Gen. Manager. Gen. Pass. Agt. 


Cleveland, Lorain and Wheeling. 


All trains arrive and leave the Union Depot 
as tollows: 
Depart. Arrive. 
Wheeling Express................ 645am 655pm 
Uhrichsville Express 400pm g20am 
OscaR TOWNSEND Gen. Mang’r. 


SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 











ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 


Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 





Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


J. ROBINSON, Receiver, 
Columbus, O. 


Cte iran 


Jno. J. ARCHER, 
Gen’! Pass. Agt 





PRINTING [NKS. 


» C/NC/NNAT/.° 
A&W INK USED ON THIS PUBLICATION 








THE FAVORITE 


—AND— 
PICTURESQUE ROUTE 
—To— 


New York, Boston 
aud the East. 
The _ shortest .and 
quickest Route to Pitts- 
burgh, Washington and 
Baltimore & the South- 
east. 


New Central Depot So. Water St. and Viaduct. 








Depart, 
No. 62, Accommodation................000+ + 605am 
No. 72, New York Express............+0000 * 8ioam 
No. 72, Fast Pittsburgh Express -* 810am 
No. 64, Fast Pittsburgh Express.. “ 300pm 





. 66, Mantua Accommio.................. *420pm 
. 68, New York Vestibule Limited.* 8 25 pm 
. 70, Pittsburgh Local Express......*11 25 a m 


No. 74, Jamest’n, Pitts.& Y’ngst’n Ext 4 20 pm 
Arrive. 
No. 65, Fast New York Express......... *Io 05 a m 
No. 61, N. Y. & Pittsburgh Express..." 715am 
No. 71, Youngstown Local..........0...+ * 21I0pm 
No. 67, Pittsburgh Express................. t12 30pm 
No. 63, New York Express............00++- * 650pm 
No. 63, Pittsburgh Express...............5 *650pm 
No. 69, Pittsburgh Local Express...... + 855pm 
No. 73, Mantua ACCOMMO..........0..s000+ * 720pm 


*Daily. tDaily, except Sunday. 

Baggage checked through to all points Hast. 

Through tickets and information regarding 
the route can be obtained at office, 141 Superior 
street, and at Depot N. Y., P.& O. Railroad, 
South Water street and Viaduct, Cleveland. 
A. M. TUCKER, Gen. Supt., Cleveland, O. 


L. P. FARMER, Gen. Pass. Agt., New York 

W. C. RINEARSON, Ass’t G. P. A., Cleveland, O. 

M. L. Fours, City Pass. and Ticket A .» 141 
Superior st.. Weddell House, Cleveland, O. 





FRANKLIN 


Gf ti Oe = 


And ELECTROTYPE FOUNDRY, 
168 VINE STREET, CINCINNATI, OHIO. 


The type on which this paper is printed is 
from the above foundry.—Eb. REVIEW. 





Lehigh Valley Route 


Two through trains with Pullman cars at 
tached are now run via this beautiful scenic 
route, between Suspension Bridge, Buffalo, 
New York and Philadelphia, leaving Suspen- 
sion Bridge 8:25 A. M. and 4:20 P. M., Buffalo 9:30 
A. M. and 5.30 P. M., connecting with all trains 
from the West. 

Passengers between the East and West pass- 
ing over the famed 


LEHICH VALLEY ROAD 


will experience the pleasure of a trip through 
the most magnificent and picturesque scenery 
in the world, presenting an ever-varying pano- 
rama of delightful surprises. 

Double track, steel rails,magnificent road bed 
and unrivaled equipment, all combine to 
make the 


LEHICH VALLEY 


the favorite and most désirable route between 
the East and the West. 

Anthracite coal is used entirely, guarantee- 
ing the passengers perfect freedom from the 
dense volumes of smoke that so greatly annoy 
passengers on lines using Bituminous Coal. 


E. B. BYINGTON, 
Gen’! Pass. Agt., South Bethlehem, Pa. 


Wheeling & Lake Erie Railway. 


THE NEW THROUCH LINE 
BETWEEN 
TOLEDO 
—AND— 

Bowerston, Pittsburgh, marietta. 
THROUGH COACHES 
BETWEEN 
Toledo & Marietta 
Through Sleepers Between 


PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 








Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


1nis ine will be completed to Wheeling pr 
July, 1889. 
M. D. WoopForD, 
Gen’l Manager. 


Jas. M. HALL, 
Gen’! Pass. Agent 


THE MORGAN MACHINE CO., 


MANUFACTURERS OF 





Universal Milling Machines, Special Tools 
and Gauges, Milling Cutters, Popular 
Beve: Protractor, Gear Cut 
ting, General Jobbing 


41 West Superior St. (Viaduct,) CLEVELAND, 0 























‘THe IRoN TRapP Review. 





CONDENSING OR 


COMPOUND. on conoensine. 


16 Sizes, 6 to 500. P, Not yet equaled by any form of Engine for 
HIGH FUEL DUTY AND SIMPLICITY. 





STANDARD. 


3,000 in use in all parts of the Civilized World. 


13 Sizes in Stock. 
5 to 250 H. P. 





JUNIOR, 6 Sizes in Stock, 5 to 50 H. P. 


AN AUTOMATIO ENGINE CHEAPER THAN A SLIDE VALVE. 


Well Built. 


Economical, Reliable. © Over 300 soid the first year, 





All the above built strictly to e wit 
Repairs gong Str 


Carried in Stock. 


Interc eable Parts. 
ustrated Catalogues e 


HICAGO, ot, 
§T. LOUIS, 302, 304 Washingto 
KANSAS CITY, 312 Union Avenue, 
DENVER, 1830 Seventeenth Street, 
OMAHA, 

PINE BLUFFS, Ark. Geo. 
SALT aT. CITY, "259 S. Main St. } J 


am TheWestinghouseMachineCo Resa 


PITTSBURGH, PA.U.S.A. 








~ SELLING DEPARTMENT IN THE UNITED STATES. 
NEW YORK, Weitiniiaies 


BOST' 
Church, Kerr 
Pirrseui RGH, & Co. 


PHILADELPHIA, 608 'Chestaut 8 St., M R. uckl6, Jr. & Co. 
nm Ave. 


BUTTE, MONT E. Granite St. Machinery Co. 
SAN FRANCISCO, a1 and 23 Fremont St., Parke & Lacy Co. 
+ 33, 35 N. Front St., Parke & Lacy Mch. Co. 
CHARLOTT N.C. 36 College St, tmep. a Tompkins Co. 


GA. ww 45 S. Prior St. 
DALLAS, meee a, & Mch. Co, 
CHATTANOOGA, TENN. E. James & Co, 





NEW TANGYE BUCKEYE 


In Use, Over 2,500. 





Engine Construction and performance, free by mail. 


AUTOMATIC CUT-OFF ENGINES. 
25 to 1,000 H. P. | 


These engines are the combined result of 
long experience with automatic cut-off regu- 
lation,and most careful revision of all details. 
They are designed and constructed for heavy 
and continuous duty at medium or high rota- 
tive speeds. Highestattainable Economyin 
Steam Consumption and superior regulation 
guaranteed. Self-contained automatic Cut- 
off Engines 12 to 100 H. P. for drivin Dyna- 
mo Machines a specialty. Illustrated Circu- 
lars, with various data as to practical Steam 


Address 
BUCKEYE ENCINE CoO., ayn? Oo. 


SALES AGEN » W.L. ROBINSON” Telephone Building, 18 Courtlandt Street, 


: N. W. ROBINSO 
& CARY, St. Paul, Minn. 


« SB 
154 Washington Street, Chicago, III. ; ROBINSON 


KENSINCTON ENCINE WORKS, Limited, Philadelphia, 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania. 
Delaware Marvland and Virginia. 





WILLIAM TOD & CO., Youngstown,,0. 


= 


THE PORTER-HAMILTON ENCINE,: 
The Hamilton Blast Furnace Engine. 





Hydraulic Cranes and Accumulators. 


@@ Heavy special iuachinery generally. Send for illustrated catalogue. 











Engines and Boilers, 


HEADQUARTERS 


——FOR7""— 


WOOD SPLIT PULLEYS. 


A large stock of the 


Wilburn, 

Best in the Market. 
Shafting and Hangers, 
Mill Supplies, Etc. Estimates given 

on Electric Light Plants. 


THE GEO. WORTHINGTON CO., 


59 and 61 St. Clair Street, 
CLEVELAND, O. 





Otto Gas Hngine Works, 


§ Philadelphia. 
"2 Chicago. 


SCHLEICHER, SCHUMM & CO. 


Horizontal OTTO Gas Engines. 


Vertical OTTO Gas Engines. 
Twin Cylinder OTTO Gas Engines. 


Combined OTTO Gas Engine Pumps 


Combined OTTO Gas Engine Dynamos. 


1, 2, 4. 7, 10, 16, 26 AND 560 HORSE-POWER. 


SIZES: 








Harmar Foundry & Machine Go. 


Hoisting Engines. 
Derrick Feet. 


Works, HARMAR, O. 


Derrick Powers. 





STEAM PUMPS. 


General Machine and 
Foundry Work. 








“WARIETTA, ‘OHIO. 


CLEVELAND “HARD WICK: 
ee NaN YOKS 


BOILERS. 
IE, PENN 














THE ATNA MACHINE COMPANY, 


SOLE MANUFAC? RSs OF THE 


Aetna Medium and High Speed Engines. 
OC te 1000 Horse Power. Latest Design. 
For Rolling 


Mills, Furnaces, 
flores. Grist and Saw Mills, Ete. 3 

afecturers of 
Upright Engines trom 10 to 160 H. P. 

Rolling Mill and Special Machinery, 
ight and Heavy Castings, an 
M. ¥. SMITH’S 
Gas Producer and Furnace. 
ENGINES ALWAYS IN STOCK. 

REF eee ee Shea 





Js 


G-ROLER'VWWoRKS- > S 


a TY) oy Mallon icy 
|) EK S i piPeey > tS: 4RUSSES, Buast Fuwnces 


ENpoof * ROLuNc MILL WORK 


WMB.POLLOCK % CO ony ane Won. 


| Ol 





PUMPS OF EVERY rye 
_ DESCRIPTION CING igh 


Sin. 3 











Barnes’ zatent Fioot Fower Machinery. 


Complete outfit for Actual Worksh¢ op Business. Lathes for Wood or 
Metal. Circular Saws, Scroil Saws, Furmers, Mortisers, 
Tenoners, Ew.,, Etc, 

Our Patent Velocipede Foot-Power is without question the dest yet 
os to Lathes. Read a few expressions from those asing the m 
do not see how your lathes can be produced atsolowcost.” ‘‘The 
velocipede foot-power is simply elegant.” ‘Can turn a whole day, 
and feclas little tiredas though only walking around.” “In regard 
to the velocipede foot-power, I consider the lathe without an @quai.”’ 
“I gat at the lathe for 11 hours, cutting off and threading 134 steam 
pipes. Those who saw it declaredit equaltol5 hour job fo machine 
shop.” ‘Using the ay ar my teh » the operator can holda steady 
hand for doing the work ‘For doing actual business, the lightest or 
the heaviest, give me the velocipede foot. power. “The 436 Lathe is 
equal to any costing twice the money.” ‘‘What astonishes me is, how 
= can make machines to pay you for 808ma/l sum of mo ney. “The 
o. 6 Lathe is the most perfact tool I ever saw for tae m oney.” “Ican 
do double the amountof work on the velocipede, that I can on any 
other style of foot-power lathe.’ There is no tax On strength, the 
' i body is at rest, steady, the hands and attention free for the job.” 
“The velocipede. —It is the best foot-power of any for lathes,” 
It desired, these mac aes 8 will be soldON TRIAL. The purchaser can have ample time to test 
them in his own me, and on the work he wishes them todo. Descriptive Catalogue and Price-List 


Free, W. F. & JOHN BARNES CO., No.827. Ruby St., Rockford, Il. 
















E.H. JONES &CO., 


Ns cana 


WORTHINGTON STEAM PUMPS 


For all services 


VAN DUZEN 
CAS ENCINE 


NO BOILER. NOCOAL. 
NO ENGINEER. 
No Extra WATER RENT 
or INSURANCE 
| INSTANTLY STARTED. 
DURABLE, RELIABLE, 
SAFE and ECONOMICAL. 


im Send for description and prices. 


Van Duzen Gas Engine CO., 


34: E. 2nd St., CINCINNATI, O, 





W. W. BRISBEN’S Patent Emery Wheel 
Dresser, Malleable Handle, White 
Hard Cut- — . G 
ters, Brass Gaga 

Bearings. 
Warranted 
Price $3.00. 








CLEVELAND, OHIO,"U. S. A. 



































‘Tes Iron TRADE Revirw. 











Tie). ir-—e p coke) ai fe) 


MANUFACTy 


CORRUGAT Ri MPED SIPING: NG Efe. 


CINCINNATI 
»=OHIO= 





W,G,HYNDMAN 8 C 





COLUMBUS 


8s Blast Furnace Engines on Hand. 


MACHINE CO., 


———_ MANUFACTURERS OF 


Blast Furnace, Stationary, Portable and Hoist Steam Engines, 


Boilers of all descriptions ; Rolling Mills ; Drop Presses ; Shears for Rail, Bar and Plate Rolling Mills; 
Punches and Shears—Single and Combined ; Boiler and Sheet Iron Rolls—Hand or Power; 
Boiler Makers’ Shears and Punches; Shafting; Couplings; Hangers and Pulleys. 


Blowing Engines, and Blast Furnace Work in all its Branches a Specialty. 
ALSO HEAVY CASTINGS AND MACHINERY WORK. 


COLUMBUS, OHIO, 


pad bnas 








Coan = -_ 
—= —— 
ee i gue. coer 
cot: 





Thompson Manufacturing Co., 
CLEVELAND, OHIO. 


CORRUGATED  \RON ~ 
FOR ROOFING, SIDING, AND 


CURVED OR STRAIGHT. 





We want to mail you our 


Kliustrated Cataloque 


(84 pages), the finest ever issued by a roofing company. 










Stamp before a blast. | Fragments after a blast. 


ME STRONGEST and SAFEST EXPLOSIVE 


K: nown to the Arts. 


‘= POWDER, FUSE, CAPS, 
Electric Mining Goods, 


AND ALL TOOLS FOR STUMP BLASTING, 
FOR SALE BY THE 


HERCULES POWDER COMPANY, 
40 Prospect Street, Cleveland, Ohie, 


J. W. WILLARD, Manager., 


EEEROULES, 
THE GREAT 8TUMP 4ND ROCK 


ANNIHILATOR. 








S. 
JIEATING FURNACES, HAND BLOWERS. 
“31° JAND BLACKSMITH DORILLS. 


























Soft Steel Plates and Sheets 


CORRUGATED ROOFING 


Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 


Galvanized Iron. 










i 
GARR YS 
PATENT 


———————— — 


GARRY IRON ROOFING COMPANY, 
The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
fron Reofing, Crimped and Corrugated Siding, Iron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
tron Ore Paint and Cement. 
Iron Frames for Roofs and Buildings. 
No. 152 MERWIN ST., CLEVELAND, OHIO. 
S@ Send for circulars and price list Yo. A 


GARRYS 
CORRUGATED 








The Kanneberg Roofing Co., Canton, O., 
(The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF 


CORRUCATED IRON 


Four Sizes of Corrugations.) 


THE KANNEBERG PATENT 


LATEST IMPROVED 









Siding, Beaded Iron Siding and 
imaCeiling, Water Proof Building 
i” Paper, Ready-Mixed Paints, Etc, 


WRITE FOR CATALCGUE, PRICE LIST AND SAMPLES, 





CAMBRIDCE ROOFINC CO., Cambridge, O., 


Manufacturers of 
Plain, Rolled, Crimped 
Edge, Corrugated and Bead- 
ed Roofing, Siding and Cei’- 
ing 
PURE STEEL A SPECIALTY. 
8@Send for Descriptive 
Catalogue 


CROWLS PATENT STANDING 
\X SEAM CS Ue <a Ole 








“THE CINCINNATI CORRUGATING Co. 


Superior Iron and Steel Roofing, Patent Edge Corrugations, ornamental Ceil- 
ings, Substantial Arches, Improved Lath, Greatly Enlarged Facili- 
ties, Their Own Rolling Mills, No Chance for Poor Mate- 
rial, Everything Guaranteed the Best. New Address, 


THE CINCINNATI CORRUGATING CO., Piqua. 0. 
SYKES IRON ROOFING CO., NILES, O. 


SYKES’ 
IMPROVED 


Best Roofinthe 





All my Iron is 
Re-Rolled and 
Kox Annealed, 
well Painted on 
both sides with 
Best of Paint 
and Pure Lio- 
seed Oil, 









Buildings, 
Easy Put On. 





p@® Send for Circular and Price List, and mention this Paper. 
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"Team IRON “TRADPE ReEvIEw. 












































THE KIDDER. SLIDE DOOR ANGER, STILWELL’S PATENT LIVE STEAM-FEED WATER PURIFIER. 


(HORIZONTAL STYLE.) 


PAT APRIL 30.78. “peissueo duty 8, 79. 




















t iN ton 
i 
aN 
z 
2} ’ 
=| 
VRS - 
SCCTION 
TRACK : 





NO IRON RIAL. 


Cannot be thrown off the track. 


Can be put up in less time, runs with less noise 








and as easily as any other Hanger made. , r ql 
reer oe Om, SOY De anes eer. Removes all Impurities. Entirely Prevents Scale in Steam Boilers. 
CATALOGUE ON APPLICATION. 
The Aa sOr & Boggis Fdy. oe: STILWELL & BIERCE MANUFACTURING CO. 
CLEVELAND, OHIO. DAYTON, OHIO. j 





RELIANCE. "SAFETY 


Water Columns. 
It pays to keep posted. Many ; 
of the largest corporations , ‘ea 


cmp CLEVELAND TWIST DRILL CO... "*iii™"| REETY ERS | 













have found it profitable to 
discard the old appliances,and adopt 
these safe-guards. There is always 
econoniy in Eyer Send for illus- 


senD FoR cemaLocus. (Gor, Lake & Kirtland MtS., Cleveland, 0, WRITE FOR DISCOUNTS. E a ee 
, rhe Bronson Supply C0.,| ga The STANDARD TOOL Co., 



















CLEVELAND, 0., U. S. A. Cua a ae Ontd, 
Exclusive Manufacturers et TAPER SHANK DRILLS), 


Straight Shank Drilis, 
Machine Bit Drills, 
Screw Driver Bits, 
Bit Stock, 


Nos. 7, 8, 9, 10 and 12. 


Will not ab- 
sorb Grease; 
Ss Will not im- 
part the Flavor 
of previously Cooked Food; Easily 
i kept clean. 


BETTER THAN ENAMEL, 


Because They Will Not Scale. 


Sockets, 

Hand and 

Shell Ream ers, 

Standard Cauges, 

Milline Cutters and Special 

Tools, Morse Taper Reamers. 
—— Standard Patent —— 


Twist Drill Grinding Machine. 
New York Office, 33 Chambers Street. 














C. H. COLLINGS. C. H. PRITCHARD. 
& c CG NTEL C0 PRESSED WROUCHT IRON OPEN TURN BUCKLES. 
— > BEST 
CONGER & GOLLINGS MA «| ee Es 
i) _ Wi, CHEAPEST. 
Wood Mantels, Tiles and Grates, The list retail price of this Buckle is less than one-half the wholesale 





price of inferior goo’s when we commenced to manufacture, and 
dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 


CAS FIXTURES AND ELECTROLIERS, CLEVELAND CITY FORGE & IRON CO.. CLEVELAND. Oni0. 
WROUCHT IRON SPECIALTIES. 


217 to 223 Euclid Avenue, CLEVELAND, 0. The PENBERTHY IMPROVED AUTOMATIC 


NEW AND IMPROVED INJECTOR. 


{7-Inch Engine Lathes, | *" tsistsssossivenasestsse sete S 











POINTS TO BE CONSIDERED. 


Any length of bed. Workmanship strictly They have only two VALVEs to operate, only one after 
first-class. water valve is adjusted. They require no w atching, as they 
RESTART AUTOMATICALLY if feed is broken. ‘They lift 18 to 


The Muller Machine Tool Co., = ee don't affect them. ‘They work from 


S. pressure on water at nz atural tem pera- 


8TH AND EVANS STS., CINCINNATI, 0. ture. The working parts are interchangeable and can be 
taken from Injector without any tools or breaking con- 
nections. 


SHULTZ RAW HIDE BELTING. | rensertuyinsectorco. 


DETROIT, MICH. 


REYNOLDS BROS., | The Hart or Detroit 


Hand Cut Files | WHEELS AND MACHIVENY 


AND RASPS WRITE TO 
Ky We solicit the commercial J. WENDELL COLE, M. = 


trade only. Box 152, CHICAGO. ILL., 


133 & 136 N. Water St., or Box 84 COLUMBUE, O. 


COLUMBUS, OHIO. ‘TOLEDO WIRE WORKS. 
Old Files Recut and F. Powell & Co., 


Warranted Superior to MANUFACTURERS OF 


any Machine Cut and| COAT, SCREENS, 


Lead T empered in the Wire Bank Railings, Plant Stands, Fire- 











Furnished Single, Double and Light-Double Pegged, Sewed, Rivetted or Cemented only. Guaran- 
teed superior to the best grades of oak-tanned. Stretches less and will transmit more power. 


9 AND | 1 SOUTH WATER ST., 


Parkin & Bosworth, ntaias. 6. 


The Kilby Manufacturing Co., 


CLEVELAND, 0. 


Recent extensive additions to 
our Shops and Machinery makes 
our Plant one of the largest and 
best equipped in the country. 
=% We are now prepared and have 

facilities for doing Foundry and 
© Machinist work of every descrip- 
f= tion. Shall be glad to furnish 











praia fai 





-s6i 



















*stimates t icati for En- . c 
Pore yg Fe market, Send for price Proof Lathing, &. 
machinery. list. SUMMIT STREET, TOLEDO, OHIO. 















